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E. |. Sponable and S. P. Skouras of 20th Century Fox examine new Eidophor 
arc-operated theatre-TV projector. Sketch shows optical principle. See page 57 
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If the samples you need are not here — send for them. 


SPECIFICATIONS 


POWER FACTOR: LESS THAN .1% AT 1 MEGACYCLE LEAKAGE RESISTANCE: INITIAL 7500 MEG OHMS 
AFTER HUMIDITY 1000 MEG OHMS 


WORKING VOLTAGE: 1000 VDC TEST VOLTAGE: 2000 VDC 
P-100 14K N-750 BBK N-2200 265K LEADS: = 22 TINNED COPPER (.026 DIA.) 


NPO 35K NI1400 165K 


DIELECTRIC CONSTANT 
LEAD LENGTH: %4” BODY 1”, %6” BODY 1%", Y2” AND LARGER 
CODING: CAPACITY, TOLERANCE AND TC STAMPED ON DISC sauane 1” 


INSULATION: DUREZ PHENOLIC--VACUUM WAXED TOLERANCES: + 5%, 4 10%, 4 20% 


RMC DISCAPS are Designed to Replace Tubular Ceramic and 
Mica Condensers at LOWER COST 


SEND FOR SAMPLES AND TECHNICAL DATA 


ors : | . RADIO MATERIALS CORPORATION 
CONDENSERS a “if ' Ao. oe GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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Edivd for the 18,000 top influential 
gine ors in the Tele-communications and 
ecironic Industries, TELE-TECH each 
onth brings clearly written, compact, 
d cuthoritative articles and summacies 
the latest technological developments 
the busy executive. Asidedrom its en- 
eering articles dealing with manufac- 
e ond operation of new communica- 
pns_- equipment, TELE-TECH is widely 
ognized for comprehensive analyses 
bd statistical surveys of trends in the 
dustry. Its timely reports and interpreta- 
pns of governmental activity with regard 
reguiation, purchasing, research, and 
pvelopment are sought by the leade:s in 
le mony engineering fields listed below. 


Manufacturing 


TELEVISION * FM * ELECTRONIC 
LONG & SHORT WAVE RADIO 
AUDIO AMPLIFYING EQUIPMENT 
SOUND RECORDERS & 
REPRODUCERS 
AUDIO ACCESSORIES 
MOBILE * MARINE * COMMERCIAL 
GOVERNMENT 
AMATEUR COMMUNICATION 
CARRIER * RADAR * PULSE 
MICROWAVE * CONTROL SYSTEMS 


Research, design and production of 
special types 
TUBSS, AMPLIFIERS, OSCILLATORS, 
RECTIFIERS, TIMERS, COUNTERS 
ETC. FOR 
LASORATORY * INDUSTRIAL USE 
ATOMIC CONTROL 


Operation 


In: sllation, operation and main- 
nance of telecommunications 
equipment in the fields of 


B OADCASTING * RECORDING 
Al 310 & SOUND * MUNICIPAL 
MOBILE * AVIATION 
C (MMERCIAL * GOVERNMENT 
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FRONT COVER: EIDOPHOR PROJECTOR FOR THEATRE COLOR TY is examined by 
Earl I. Sponable (1), Research Director of Twentieth Century-Fox, and President 
Spyros P. Skouras. Invented in Switzerland and developed by the film company, 
Eidophor produces large-screen color pictures of high brightness, excellent definition 
and good color fidelity, almost comparable with that of motion pictures. The device 
utilizes the CBS field-sequential color system. Eidophor’s novel basic operating 
principle is illustrated in the diagram. Light from an arc source strikes a bar mirror, 
half of it passing through the parallel slits and being lost. The other half is reflected 
onto the oil surface of a spherical mirror. Light rays striking relatively undisturbed 


oil are reflected back to the bar mirror and lamp; rays impinging on an oil 


area 


deformed by a TV camera-controlled electron gun are deflected to pass through 


the slits to the theatre screen. See page 57. 


MAGNETIC POWDER CORES FOR MILITARY COMMUNICATION EQUIPMENT 
Pe ee Eberhard Both 
Variations in characteristics of similar core materials made 

by different manufacturers indicate need for standardization 


UNINTERRUPTED POWER FOR MICROWAVES ......... ..... Leo G. Sands 
Supply system for microwave relays uses ac motor, alternator 
and dc motor in tandem; batteries are standy source 
FUSE PROTECTION FOR ELECTRONIC EQUIPMENT ...... civee Bohs Ome 
Characteristics of fast, medium and slow blow fuse types ex 
plained. Categories used in military gear are explained 
DESIGN AND PERFORMANCE OF A COMPACT UHF TV TUNER .... H. F. Rieth 
Continuous tuning from 470 to 890 MC provided by shorted 
transmission line. I-F amplifier feeds into VHF receiver 
CHECKING ANALOG COMPUTER SOLUTIONS W.F. Richmond and B. D. Loveman 
Dynamic Substitution Method is applicable to simulation prob- 
lems using actual equipment in connection with a computer 
CPE ery ERED ECE EAPGP Me COP CREE ww b cen Weslecceecemewces odes . Robert E, Tall 
FCC-authorized transmitters now top the one-third million 
mark. Future expansion in the 450-470 MC band is expected 
BORONCARBON RESISTOR CHARACTERISTICS .... ...... George Kende 
Industrial preparedness study for the SCEL leads to the 
development of 1/-watt units suitable for mass production 
CUES FOR BROADCASTERS .. idea is 5 eas erate a ear a 
WIDEBAND SWEEP GENE RATOR ‘FOR v HE AND UHF TELEVISION 
ee Pe ee ee ee ee ee Herbert A. Finke and Frank Blecher 
Featuring novel tank circuit, instrument covers 35 to 900 
MC range. Shorted transmission line is used for tuning 
GRAPHIC CALCULATOR FOR VACUUM TUBES .............. William Moulie 
Device speeds computations of tube power, voltage and cut 
rent relationships. Handy rule \v — resistance load line 
EIDOPHOR PROJECTOR FOR THEATRE TY ...... 
Unique light valve principle is ey which produces large- 
screen pictures approaching the quality of motion pictures 
EFFECT OF MICROPHONE DIRECTIVITY AND MINIATURIZATION B. B. Bauer 
Omnidirectional, semidirectional and directional microphone 
applications outlined; distance and directivity factors analyzed 
MEASUREMENT OF AMPLITUDE LINEARITY IN TV RECEIVERS W. K. Squires 
Overall system performance may be accurately determined 
by proper measurement of amplitude transfer characteristic 


HIGH-SENSITIVITY GAS TUBE DETECTOR FOR MICROWAVES 


eee eee eee eee eee ee +++Howard A. Burroughs and Arthur B. Bronwell 
Rugged, gaseous discharge tube equals performance of crystal 
mixers. Attenuator and modulator applications are seen 
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West Coast manufacturers and engineers will convene August 


27 to 29 at Long Beach, Calif. for annual show and meeting 
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AMPHENOL 
ENGINEERING 


saves YOU time! 


Amphenol’'s years of experience in solving appli- 
cation problems have resulted in the design and 
production of cable assemblies to meet almost all 
of the existing problems and the engineering 
ability to solve the new ones as they arise, This 
experience eliminates unnecessary experimenta- 
tion and ’second-gquessing,” gives you the solution 
to your problem faster and more economically. 


In addition, ordering complete cable assem- 
blies from Amphenol saves you hours of produc- 
tion time, assembly space and releases valuable 
personnel for other production work. 


For information on the complete line 
of Amphenol manufacture, write for 
your copy of General Catalog B-2. 


AMERICAN PHENOLIC CORPORATION 


1830 SOUTH 54TH AVENUE + CHICAGO 50, ILLINOIS 


RADIO-TELEVISION-ELECTRONIC INDUSTRIES 
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CENTRALABS ELECTRONIC FAMILY 


Many members have made electronica history! 


Today, many of the most advanced 
developments in electronic equip- 
ment == from modern hearing aids 
to television, radar and X-ray 
-- are built around the revolu- 
tionary components pioneered and 
introduced by Centralab. 
Tangible evidence of the cease= 
less research that gives fresh 


emphasis to the fact that many 


products bearing your trademark 
Serve better == last longer ... 
thanks to the continuing engineer- 
ing advances of Centralab. 

As in the past == so in the fu- 
ture == you can look to Centralab 
for leadership in electronic com- 
ponent research. 
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We put the ocean in a box... 


In addition to the many complex 
problems solved by Ford for the 
Military Services there have been less 
complicated ones such as “bench- 
testing” a top-classified mechanism 
by using input signals to simulate the 
motion of a ship on the open sea. 


Ford produced these signals within 


If you are a qualified 


engineer—either experi- 


the limited confines of a box. 

Whatever the problem in intricate 
computing devices, no matter how 
simple or complex, Ford has the en- 
gineering “know-how” for its suc- 
cessful solution. For 37 years, Ford 
has pioneered in the field of nationally 


important automatic equipments with 


a record of outstanding success. 

That is why Ford Instrument 
Company is usually considered first 
to research, develop, design and pro- 
duce mechanical, hydraulic, electro- 
mechanical, and electronic instru- 
ments and components for specialized 


military and industrial applications. 


enced on automatic equip- 
ment design or a recent 
graduvate—and are inter- 
ested in your Tomorrows, 
consider Ford today. 
Write for information. 


FORD INSTRUMENT 


COMPANY 


DIVISION OF THE SPERRY CORPORATION 


31-10 Thomson Ave., Long Island City 1, N. Y. 
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CLEVELITE’ and COSMALITE" 


LAMINATED PHENOLIC TUBING 


are more than ever before—the first choice in the 
electronic and electrical industries. 


A GRADE FOR EVERY NEED! 


Diameters — wall thicknesses and lengths to meet regular 
or special adaptations. They combine proven performance with low cost and 
excellent service! 


IN RADIO AND TELEVISION their use is almost universal. 
They have high insulation resistance and low moisture 
absorption. Their low dielectric loss is suitable for ultra 


Wherever high dielectric strength, low moisture 
absorption, physical strength, low loss and good 


: “Sagi machineability are of prime importance . .. the 
high frequency applications. combined electrical and physical properties of 
IN ELECTRIC MOTORS for armature shaft spacers, insulators, CLEVELITE and COSMALITE 


brush holders, and many similar force-fit applications re- 


quiring machining, Clevelite is particularly suitable. are essential. 


—_* = 


IN RELAYS, CONTROLS, SELENIUM RECTIFIERS, the various IMMEDIATELY AVAILABLE! 
grades of Clevelite Phenolic Tubing have special properties 
that guarantee complete satisfaction. Tell us your needs. 

*Reg. U.S. Pat. Off 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N. Y., Jamesburg, N.J 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


TeCLEVELAND CONTAINER) 5; 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ eR. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO 
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in all our experience, no resistor has 

been so extensively tested—and so 
unanimously approved—as IRC’s.new Type 
BOC Boron-Carbon 4-watt PRECISTOR. 
Of the 3,000,000 already manufactured, 
more than 100,000 were given the most 
stringent tests-in-production, 

including critical temperature cycling and 
500-hour load-life tests. Result: — 

Type BOC conforms to all requirements 

of MIL-R-10509A! Also, customers have 
conducted their own laboratory and 

field tests—and they express their 
approval of T'ype BOC in letters 

like those shown here. 


In the case of IRC’s new JAN Type 
Precision Wire Wounds and Advanced Type 
BT Resistors, too, rigid quality control 
and continued testing have won 
industry-wide approval. Most stable 

and reliable of all precision wire wounds, 
Type WW’s far surpass JAN-R-93 
Characteristic B Specifications. 

And Type BT’s continue to meet 

and beat JAN-R-11 Specifications. 


a. 
a r 


Type BOC Boron-Carbon '/27-Watt 
Surpasses Signal Corps Specification MIL-F 


APPROXIMATE TEMPERATURE COEFFICIENT 
Measured At 0°C. to 100°C 
Y Watt Boron-Carbon Resistor Type BOC 


Note. Coefficients Of Boron-Carbon Are Negative 


Parts Per Million 


Coefficients Of Wire Are Positive 


RAEI ae 


Temperature Coefficient — 


10 “Res 1,000 10,000 . 100,000 _‘1,000,0C 
Ohms 


New JAN Type Precision Wire Wound Resistors The ultimate in stable, reliable non-wire-wound resistors, 
Type BOC’s are especially designed for military electronic 


Excel JAN-R-93 Characteristic B Specifications equipment—radar, gunnery control, communications, tele- 


metering, computing and service instruments. Greatly im- 
pie Sa See wee . proved temperature coefficients of resistance permit their 


% Chge Resistance Chee | * . . — ° 
Ist 2nd 31d 4th” Resist Total trom Last | at End of 100 use in place of costlier wire wound precisions in many 

=a Ss x 2. eee ee | critical applications. Lower capacitive and inductive re- 
Chge Chge Chge Chge hrs load 100 hrs toad} no cycling actance suit them to circuits where wire-wound stability is 
[1 [001d 4 08 p08 05 405 100.0504 04 — OF p10 ON needed. Small size makes them ideal in limited space. 

2 [100,000 + 03 + 04 +03 + 05 100.060 +06 + 01 | 100.000 Tolerance: —1%, 2% and 5%. Resistance Values: —10 
_3_| 100.000_+ 01 +02 + 02 +05 100.000 __0 + 05__| 100.050_— 02 ohms to Y2 megohm. Send for full technical data in Catalog 

4 |.100,000 +02 0 +.02 +02 100000 0 —02 | 100.040 — Ol ma 
5 1 100.010 +03 7 04 + 04 4 05 1000000 —05 1100030 — 03 Bulletin 8-6. 

6 | 100 000 0 +03 4 04 + 04 100 100 + 1 a + 06 a 99 980 ( 

) 100.000 + 04 + 05 + 04 + 04 100.070 + 07 + 03 100 000 0 

8 | 100.000 +03 +05 +05 +05 100.050 +05 0 | 100.000 

9 | 100,000 + 04 +03 +05 +04 100010 +01  —0o3 | 100050. v0 

10 | 100.000 + 02 + 02 +02 + 04 100010 4 01 —03 {100.000 

‘li [100.000 0 + 01 +01 +03 100000 0 03] i 


Most reliable and stable of all wire-wound precisions, these 
new Type WW's have proved their superiority in unbiased 
tests. Severe cycling and 100-hour load tests resulted in vir- 
tually zero changes in resistance. Other stringent tests proved 
JAN Type WW's high mechanical strength, freedom from 
shorting, resistance to high humidity. New winding forms—new 


Type BT Advanced Fixed Composition Resisto 


winding technique—new type insulation—and new termina- and Beat JAN-R-ll Specificatio: 

tions assure long life, accuracy, ruggedness in service. IRC JAN es in 
Type WW’'s are becoming the choice of leading producers Type BTS Meets and Beats Rigid G Characteristic 
of military equipment. Get full technical data in Catalog These are the famous Advanced Type BT's whose characteristics set 


Bulletin D-3. 


new performance records for fixed composition resistors. They com- 
bine a unique filament-type resistance element with exclusive con- 
struction features to assure extremely low operating temperature 
and excellent power dissipation. Yet they are compact, light in 
weight, fully insulated. Intensive tests by independent agencies have 
proved their superiority under actual field conditions. For full tech- 
nical data, send for Catalog Bulletin B-1. 


Mail Coupon Today for Full Details of These IRC Resistors 
INTERNATIONAL RESISTANCE COMPANY 
407 N. Broad St., Philadelphia 8, Pa. 
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CITY Sas |. | 


roducts 
lintain a reputation of quality 


r military 


well.as civil application 
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41ELD CANS 
NTENNA COILS 
SCILLATOR COILS 
DRIZONTAL SWEEP TRANSFORMERS 
IMPRESSION TYPE MICA TRIMMERS 
F. TRANSFORMERS 

JOP ANTENNAS 

F. TUNERS 
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dwin i. guthman & co., inc. 
> s. throop st. chicago 7..CH 3-1600 
‘so attica, indiana... 394J 


BURTON BROWNE ADVERTISING 


| State Building will realize approxi- 


‘tuned to 20.25 xc (British standards) 


Ai 
| \ 


SIXTH STATION—Television | 
|station WATV, Newark, N. J., will 
|move its transmitter and antenna to | 
'the top of the Empire State Building, | 
New York City. Its studios will re- | 
main in Newark. WATV will be the | 
sixth television station to make use | 
of the Empire State Building’s 222- | 
foot steel tower, which was com- | 
pleted and put into operation last | 
year. The only New York station | 
not using the site will be WOR-TV, 
which has its own antenna tower in 
North Bergen, N. J. With the addi- 


tion of the new tenant, the Empire 


mately $600,000 annually from tele- 
vision rentals. Each station pays 
$70,000 a year for antenna space on 
the tower plus $7 a square foot for 
transmitter space. 


PSYCHOLOGICAL SUCCESS? 
—In an effort to collect television li- 
cense fees for an estimated 250,000 
unlicensed receivers, the British 
Post Office has developed a detector 
van which is reputed to be able 
to detect an “illegal” TV receiver 
by reception of the second harmonic | 
of horizontal scanning frequency at 
distances up to 100 yards. Three 
frame antennas placed in an easily 
seen position on top of a truck are 


By triangulation from these anten- 
nas, it is said that a receiver can be 
located as closely as the room or 
floor in a house. We wonder whether 
the psychological effect of the “de- 
tector van,” plus a few lucky guess- 
es, does not play a large part in the 
success of this operation! 

NOISES IN THE NIGHT were 
recently experienced by an engineer 
who thought he heard his garage 
door opening. He got there in time 
to see it closing! Since it operated by 
radio control from his car he was 
curious in case he had a burglar, so 
he went to fetch his shotgun. On his 
return he found the doors open! He 
hid and observed what went on. In | 
two hours time he found that every | 
time one of the electric locomotives | 
which operated on the line nearby, | 


passed his house, interference from | 
it operated the doors. Changing his | 
system to FM instead of AM cured | 
the trouble. 
(Continued on page 15) 


ELECTRONIC 


ENGINEERS & TECHNICIANS 


investigate 


HASTINGS INSTRUMENT CU. 


HAMPTON, VIRGINIA 


Design ers Man upactu ters 


op 
yw Raydist — Most precise of 


all radio positioning and 
tracking systems for land, 
marine and aviation work — 
accurate to 1 foot in a mile. 


PRECISION Velocity, pressure, 
flow and vacuum measuring 
and recording equipment. 


is 


e Hastings offers interesting 
opportunities for engineer- 
ing and technical personnel 
in a long term development 
and production program — 
Excellent salary — Pleasant 
working and living condi- 
tions — Ideal climate — 
Investigate this aggressive, 
medium sized, pioneering, 
company - today — Work 
with a select group of excep- 
tionally qualified young men. 
Your inquiry will receive 
prompt reply. 


WORK FOR A GROWING COMPANY IN THE 
HEART OF VIRGINIA’S FAMOUS RESORT AREA 


i 


i 
PASTS S COE TRUNERT Commer. ced. Wire 
. x 


Write “Today 


— 
HASTINGS INSTRUMENT COMPANY, INC. 


aw 
HAMPTON 27, VIRGINIA 
i 2a 


TELE-TECH * August 1952 


Important News For 


ELECTRONIC EQUIPMENT 
MANUFACTURERS 


General Electric offers you Expanded 


Application Engineering Service 


Here’s a way to improve the design 
of your radio-phonograph products 
and beat rising costs— without increas- 


ing your overhead. 


The extensive research and engineer- 
ing facilities of Electronics Park are 
yours to call upon for consultation or 


help in the following fields: 


CARTRIDGES AND STYLI—G-E single 
and dual units, diamond or sapphire*- 
tipped for every recording or broad- 
cast application, can be suited to your 
product requirements. The startlingly 
different G-E “Golden Treasure” car- 
tridge, now in quantity production, 
features a dual wide-range diamond 
and sapphire stylus that reproduces an 


exceptional tone range of 30 to 15,000 


cycles. Stylus pressure for a// types of 


records is low—only 6 to 8 grams. 


LOUDSPEAKERS—Choose from 19 G-E 
types sized from 4 to 12 inches. These 
include 6 sizes of round speakers, plus 
a special 6 x 9 oval for auto radio use. 
1201 and 
1203 are the only high fidelity speakers 


Remember too, that tle G-E 


commercially available in production 
quantities at moderate prices. Of course, 
all G-E speakers have Alnico 5 mag- 


nets and the aluminum voice coil. 


Our application engineers are pre- 
pared to discuss with your designers 
ways in which G. E. can be of service to 
you. Just phone or wire us. Meanwhile, 
check the latest 


coupon below for 


catalogs listing audio components. 


*Some sapphires are synthetic. 


GENERAL @@) ELECTRIC 


General Electric Company, Section 4882 
Electronics Park, Syracuse, New York 
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Please send me the General Electric catalogs or bulletins 


0 Phono Accessory rm Loudspeaker 


Catalog Catalog 


COMPANY OR TITLE. 
ADDRESS. 


CITY 


checked. 


r 


New Wide-Range 
Stylus Bulletin 


keeping communications ON THE BEAM 
PRODUCTS 


JK STABILIZED 
H-17 CRYSTAL 


FREQUENCY AND 
CRYSTALS FOR THE CRITICAL MONITOR MODULATION 


The small, compact H-17 is designated ; ; 
as a military type crystal for its use in Monitors any four frequencies 
mobile units common to the military. anywhere between 25 mc and 
Frequency range: 200 ke to 100 me. 175 mc, checking both fre- 
Hermetically sealed holders; wire- quency deviation and amount 
mounted, silver-plated crystals. of modulation. Keeps the 
“beam” on allocation; guaran- 
tees more solid coverage, too! 


Might Goat Response loMigh Power Maintenance! 


Dawn or dusk, it doesn't matter. These heroes of the 
high wires arrive to stop power trouble before it starts. 
Their “nose for disaster’ is in the service truck, in the 
mobile radio unit which often relies on JK crystals and 
monitors to keep their assigned radio frequency on 
the beaml 


THE JAMES KNIGHTS COMPANY 


SANDWICH 2, ILLINOIS 
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of SIZE and WEIGHT 
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La — 
Ye = 
_——= — 
“AST o™ 
SUBMINIATURE 
Metalite’ Capacitors 
Astron METALITE* metallized paper capacitors, distinguished 
by their extremely small size and light weight, are currently 
serving commercial and military users who must meet strict 
government specifications. Their unique self-healing property, 
long life and precision manufacture have made them the accepted 
standard for quality metallized paper capacitors throughout the Dassad Oa lades Oe 
world. If you have a capacitor problem of any kind, our engi- pow 
neers will be glad to consult with you. “ Qe sAAh) 
tent 
For complete information on Astron METALITE and _ CORPORATION — 
other standard capacitors, write for Catalog AC-3. 
255 Grant Avenue, E. Newark, N. J. 
*Trademark 


Export Division: Rocke Int fion - j } € Ww 
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Alarm-receiving bay in town. Lights on a chart report 
on 42 separate conditions affecting service. Telephone 
is to communicate with maintenance crews. Eleven 
alarm centers across the country cover all 107 radio 
relay stations. Stations too far off the beaten trail for 
wire connections signal by very high frequency radio. 
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stations connecting New York and 
San Francisco by microwave radio- 
relay stand on hills and mountains 
far from towns. Day after day, the 
apparatus does its duty; no man 
need be there to watch it. But when 
trouble threatens, an alarm system 
developed by Bell Telephone Lab- 
oratories alerts a testman in a town 
perhaps a hundred miles away. 


A bell rings. The testman sends 
a signal which asks what is wrong. 
A pattern of lights gives the answer 
—a power interruption, an over- 
heated tube, a blown fuse, a drop 
in pressure of the dry air which 


HONE B> 
aE £% 


Radio-relay station at Evanston, Wyoming 


atcher for lonesome places 


Many of the Bell System’s 107 radio 


keeps moisture out of the wave- 
guide. At intervals the testman puts 
the system through its paces to be 
sure it is on guard. 

Sometimes the testman can cor- 
rect a trouble condition through 
remote control, or the station may 
cure itself—for example, by switch- 
ing in an emergency power supply. 
Sometimes the trouble can await the 
next visit of a maintenance man— 
sometimes he is dispatched at once. 

This is one of the newest examples 
of the way Bell Laboratories adds 
value to your telephone system by 
reducing maintenance costs and in- 
creasing reliability. 


‘#A> BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES 


CAREERS FOR CREATIVE MEN 


IN SCIENTIFIC AND TECHNICAL FIELDS, 
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TELE-TIPS 


(Continued from page 10) 
TRANSPARENT PHOSPHOR 


screens, having greater contrast and 
sharpness than conventional pow- 
dered phosphor screens used in TV 
picture tubes, are being developed 
by General Electric Co. These 
screens, which eliminate the overall 
haze caused by light scattering in 
powdered types, are laid on the glass 
backing plate by a chemical process 
involving the reactions of vapors at 
the surface. Limited brightness is 
still an obstacle to be overcome. 


GROUP ANTENNAS—tThe sub- 
ject of video distribution has come 
up again—this time in the Nether- 
lands. The new Netherlands tele- 
vision station at Lopik will have an 
ERP of 100 KW operating in the 
VHF band. In order to provide ade- 
quate signal strength in the larger 
towns in the “fringe” areas of this 
station, it is proposed to use receiv- 
ing antennas mounted in good loca- 
tions each feeding a video distribu- 
tion system similar to those already 
used in this country. 


RECENT SPEECH experiments, 
in which a talker read lists of words 
through an electronic speech-trans- 
mission circuit to a group of listen- 
ers wearing headphones, showed 
how difficult it is entirely to destroy 
speech intelligibility. Although the 
investigation did not correlate the 
intelligibility of the male and fe- 
male voice, there was wide specula- 
tion that the latter is both indestruc- 
tible and unintelligible. One of the 
distorting devices inserted in the 
speech-transmission circuit elimi- 
nated every trace of the speech wave 
except markers of the instants at 
which the speech wave vanished. 
With this device in the circuit, the 
listeners recorded 20% of the talker’s 
words correctly. Another device 
eliminated the top half of the speech 
wave and let the listener hear only 
the bottom half. With this device in 
the circuit, intelligibility was almost 
perfect. Still other devices performed 
simple mathematical operations upon 
the speech wave, such as multiplying 
the sound pressure at each instant by 
itself or squaring the sound pres- 
sures. Using the squaring device, the 
listeners missed most of the test 
words, which were spoken out of 
context, but they could piece 
together enough of the conversation 
to understand the talker. At no time 
during the experiments was intelli- 
gibility completely destroyed by the 
distortion. 

(Continued on page 20) 
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Where ALITY Coceneds- 


400 nara 


CONSOLE fea 
microphone or bridging. 


axn-se 


AMPEX ELECTRIC CORPORATION ¢ Redwood City, California 
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wherever you go 
there’s radio... 


transmitted through 
Truscon Steel Towers 


Truscon Steel Towers dot the land- 
scape in America and foreign lands, 
performing dependably under the 
greatest extremes of geographical 
and meteorological conditions. 

Typical example is the new 409 feet 
high Truscon Guyed Tower with 
RCA 4-section HD pylon 56 feet 
high, erected for WCOP-FM Broad- 
casting Station at Boston, Mass. 


Lessons learned through experience, 
observation, and coordination with 
leading tower erectors during con- 
struction of hundreds of towers, 
are reflected in the design, detail, 
and safe and simple field assembly 
of all Truscon Steel Radio Towers. 


Your phone call or letter to any 
convenient Truscon district office or 
to our home office in Youngstown, 
will bring you immediate, capable 
engineering assistance on your 
tower problems. Call or write today. 


TRUSCON® STEEL COMPANY 
1092 Albert Street 
Youngstown 1, Ohio 


Subsidiary of Republic Steel Corporation 


r ; 


TRUSCON 
-a name 
you can build on 
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HIGH QUALITY SYLVANIA SOCKETS IMMEDIATELY AVAILABLE 


ged Military Service 


JAN 7- AND 9-PIN MINIATURE 
TUBE SOCKETS 


These sockets are available in 
grade L-4B or better ceramic, or 
type MFE low loss plastic. The 
contacts are either phosphor 
bronze or beryllium copper, sil- 
ver plated. Contacts and center 
shield tab are hot tin dipped. 
Nickel plated brass shields 
equipped with sturdy springs 
are available for all 7- and 9-pin 
sockets. 


JAN OCTAL TUBE SOCKETS 


Saddles of these sockets are 
nickel plated brass, either top or 
bottom mounted, with or with- 
out ground lugs. Body and con- 


tacts are of the same materials as 
the JAN miniature tube sockets. 
Contact tabs and saddle ground 
lugs are hot tin dipped. 


BUTTON TYPE SUBMINIATURE (T3) 
TUBE SOCKETS 


These sockets are available for 
= round 8-pin subminiature tube 
types. Insulation is type MFE 
low loss plastic and contacts are 
beryllium copper silver plated 
with gold flash covering. Con- 
me tacts especially designed for pos- 
itive connection and high pin 
retention even after many inser- 
tions. Sockets are of rugged con- 


struction for long life. 


When you order Sylvania Tube Sockets you get 
the extra value of Sylvania’s experience and 
know-how at no extra cost. Designed for maxi- 
mum strength and optimum electrical properties 
Sylvania Sockets assure high tube retention and 
tube pin contact even under severe vibration. Warren, Pa 


Highest quality is guaranteed by Sylvania’s own 
exacting quality control. 

| For full information on the complete line of 
Sylvania Tube Sockets write: Sylvania Electric 
Products Inc., Dept. A-1108, Parts Sales Division. 


*SYIVANIA* 
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RADIO TUBES; T 
ELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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MODEL 105-507 
AUTO - DRYAIRE* 
DEHYDRATOR 
SPECIFICATIONS: 


®@ Fully automatic—dry 
air available 
interruption. Capacity 


3 CFM 


® Dewpoints below — 
-40° F. 


@ Floor mode ates W 
ae A Dx 66% 


without 


®@ Operating pressure 
adjustable up to 50 
PSI 


®@ Serves up to: 
40,000 ft 154°’ 
Transmission Line. 
10,000 ft. 31%"" 
Transmission Line. 
3,500 ft. 61" 


Transmission Line. 


*REGISTERED 
TRADE MARK es 


—Huilt man-size 
OF man-sized 
IV jobs! 


AUTO-DRYAIRE 
DEHYDRATORS 


MODEL 105-50 


3 CFM. There are many others in the complete family of Auto- 


7 is fully automatic—this particular unit delivers 


Dryaire* Dehydrators having characteristics to meet all require- 


ments—standard models with deliveries from .15 CFM to 3.0 


CFM; larger capacities to specifications. 


For performance plus, specify the following products of our manufacture: 
SEAL-O-FLANGE * TRANSMISSION LINE, AM, FM and TV TOWER HARDWARE, 
LO-LOSS SWITCHES, and COAXIAL DIPOLE ANTENNAS. Inquiries invited. 


MARLBORO, NEW JERSEY — Telephone: FReehold 8-1880 
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BUSS 


THE ONE SOURCE FOR ANY 


From '/500 Amp. Up 


BUSS offers the most complete line 
of fuses for Television...Radio...Radar..: 
Instruments...Controls... Avionics... 
in standard types and dual-element 
(slow blowing) types. 


By using BUSS as your one source 
for fuses you simplify your buying, 
stock handling and records. 


Every BUSS Fuse is Electronically Tested... 
in a sensitive device that rejects any 
fuse that is not correctly calibrated, 
properly constructed and right in all 
physical dimensions. This means every 
BUSS Fuse is a good one. 


Manufacturers and servicemen 
throughout the country have learned that 
they can rely on BUSS fuses for depend- 
able protection. 


lf You Have a Special Protection Problem... 
let a BUSS engineer help you. He has 
at his command the world’s largest fuse 
research laboratory and the world’s Bussmann Mfe. Co, Division of McGraw Electric Co.) 
: : University at Jefferson, St. Louis 7, Mo 
largest fuse production capacity. 


; Please send me bulletin SFB containing complete facts on 
BUSS small dimension fuses and fuse holders 
4 Name = —— 


Send the Coupon Vr 


FOR MORE FAcTS... f°" 


Address 


City & Zone State__ 852 


BUSSMANN MFG. CO. Division McGraw Electric Company 
University at Jefferson, St. Louis 7, Mo. q 


TELE-TECH * August 1952 


7 


7 


When you require a Unit Type Mounting Base, send your 
equipment FIRST CLASS. Install it on a Robinson #831 Series 
Base the stock item that always delivers dependable vibration 
isolation and shock protection. 


Robinson All-Metal construction eliminates the customary 
limitations inherent in all organic materials. Performance remains 
constant and unvarying regardless of altitude, temperature, 
climate, or period of service. 

These Bases maintain a constant natural frequency of 550 cpm 
or less throughout the widest load range. Axial-lateral stiffness 
ratios are such as to provide maxithum vibration isolation in all 
modes. 


Robinson's exclusive MET-L-FLEX knitted wire resilient 
elements have the high damping and non-linear load deflection 
characteristics necessary for the safe absorption of shocks due to 
rough air, emergency landings, gunfire, or combat maneuvers. 
Auxiliary All-Metal limiters are provided for temporary overloads. 


Robinson Unit Type Mounting Bases are available in all 
standard JAN sizes, and conform throughout to specification 
JAN-C-172A. Robinson standard “Proof Tested” construction 
needs no “ruggedization” to meet the 30 “G” Drop Test 
requirements of AN-E-19. 


If your equipment needs maximum protection, or presents an 
unusual mounting problem, inquire about Robinson’s Engineered 
Mounting Systems. Their cost is often no greater than stock item 
Bases. Availability and delivery are excellent. 

For further details, call your nearest Robinson Engineering 
Representative, or write for Bulletin SS-700. 


ROBINSON AVIATION INC. 


TETERPORO, NEW, JERSEY 


ROBINSON 


/77 JP NIT TYPE 
“o/ MOUNTING BASES 


4 
FOR AIRBORNE ELECTRONIC EQUIPMENT 


IN TODAY'S AIRCRAFT—ROBINSON MET-L-FLEX MOUNTS 


| 20 


TELE-TIPS 


(Continued from page 15) 


RADAR AHEAD! A Marine 
combat photographer, T/Sgt. Paul 
F. Shaner, got a flashy reception as 
he stepped out of a jeep at a forward 
Marine ground control interceptor 
squadron in Korea. Invisible radar 
rays from air-scanning equipment 
touched off simultaneously 40 flash- 
bulbs he was carrying in a shoulder 
bag. 


RADIO is being used more and 
more in aeronautical navigation. 
The latest large scale use is the 
release of radiosondes from the 
floating weather stations in the 
North Atlantic to check the upper 
winds and pressures. Every six 
hours for a period of two weeks 
recently a radiosonde was released 
from a weather station and tracked 
by radar. Aircraft on regular flights 
also cooperated in making special 
reports. Thus “pressure pattern” 
flying, which entails flying along 
certain pressure areas, is being im- 
proved and extended. Use of this 
system of flying results in increased 
payloads and lower transportation 


charges. 


MIGHTY MITE—Reporting 
from Washington, F. C. Othman, in 
N. Y. World-Telegram, tells of an 
engineer friend “whose job lately 
has been that of attending some of 
the incredibly dull hearings of the 
Federal Communications Commis- 
sion. 

“Everybody fidgets and_ also 
squirms at these protracted proceed- 
ings. Everybody, that is, but my 
favorite electronic engineer. He ad- 
justs his hearing aid in his left ear 
and spends whole afternoons with a 
beatific smile on his lips, paying rapt 
attention, while the lawyers wrangle 
interminably about legal 
lengths. 

“Hearing aid? My man’s ears are 
perfect. He has in his shirt pocket a 
12-tube radio set. This is about the 
size of a cigaret package; a wire 
leads from it to the speaker button 
in his ear. While the other people 
suffer, he listens to the ball game. If 
he has to be on hand in the morn- 
ings, he turns his attention to soap 
operas; says some of them are sur- 
prisingly interesting. More interest- 
ing, at least, than lawyers. 

“He made his mighty-mite radio 
in the laboratories of his own em- 
ployers, using in place of 12 vacuum 
tubes a dozen transitors. These are 
the magical chunks of germanium, 
each about the size of a match head 
and doing all the work of a glass 
tube 500 times as big,” 


wave 
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RCA WR-4IA UHF Sweep Generator 


The WR-41A provides a quick, economical 
means of factory-testing UHF equipment with 
high accuracy. The instrument incorporates the 
same high-quality sweep oscillator as used in the 
WR-40A. Since this unit is designed primarily 
for production-line use, it employs four semi- 
fixed absorption-type markers. These are built 
inside the case, to prevent alteration of their 
adjustment during normal use. 


UHF SWEEP- MARKER GEN ERATOR 
wR-aok 


OHS 


CRYSTAL, MARKERS 


— 
' 
¥ 


af ATTENUATOR 


for design and production applications 


RCA WR-40A UHF Sweep-Marker Generator 


NOW—for the UHF development and design laboratory—the new 


RCA WR-40A combines sweep generator, marker, and calibrator 


facilities in one compact, practical unit. Its versatility is unmatched 


for testing UHF-TV tuners, converters, receivers, antennas, and 


transmission lines in the 470-870-Mc band. 


CHECK THIS LIST of Important Features: 


V Center frequency of sweep oscilla- 
tor is variable from 470 Mc to 890 Mc. 
Operates on fundamental frequencies 
without harmonics or beat notes. 


Vv Full 45-Mc sw eep width available 
throughout the entire UHF band. “On” 
or ' Off” blanking is included. 


Vv Sweep generator output impedance 
is 50 ohms—output voltage across a 
50-ohm resistive load is 0.5 volt. 
External pads to match 75-ohm and 
300-ohm inputs are supplied. 


¥ Amplitude variation of sweep 
oscillator does not exceed 0.1 db/Mce. 


Vv Marker oscillator, controllable in 
amplitude, employs a hand-calibrated 
dial and operates on fundamental fre- 
quency throughout the UHF band. 


V¥ Crystal calibrator provides 1-Mc 
and 10-Mc check points throughout 
entire UHF band. 


¥ Marker amplitudes from hand-cal- 
ibrated variable oscillator and crystal 
calibrator remain constant over entire 
oscilloscope pattern. 


For complete technical details and prices on the WR-40A 
and WR-41A UHF Sweep Generators, write RCA, 
Commercial Engineering, Section HR57, Harrison, N. J. 


™K. & 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT 


HARRISON, N. J. 


Small in size... 


but big in features 


..- THE MALLORY MIDGETROL 


Here’s a carbon volume control that has all the features you need 
... for simplified design, faster production, top performance. Built 
TWO-POINT SUSPENSION for today’s electronic equipment, Mallory Midgetrols offer you this 


unique combination: 


SMALL SIZE: saves chassis space—outside diameter is only 
overall depth is only 3¢4’’, 


she 
6s 
WOBBLE-PROOF CONSTRUCTION: two-point suspension, patented 
by Mallory, holds shaft firmly, eliminates end and side play... 
prevents damage and uneven wear of the element when the shaft 
is turned or when heavy pressure is used to apply the knob. 


° , QUIET OPERATION: exclusive Mallory sliding, silvered contact gives 
holds the shaft here... and here positive electrical connection without troublesome pigtail wiring. 


ins all Midlory. Midartrola the sontval STABILITY: unique manufacturing methods for applying and curing 
shaft is held firmly at two points the resistance element assure constant resistance value even 
‘natond uf the taal one. The cat when exposed to extremes of humidity and temperature. 
simply can t wobble sideways, and : ’ : 
won't move endways even when heavy SMOOTH TAPER: a fine molecular carbon structure is deposited 
pressure is exerted to force on the under precise control, Linear, right and left hand logarithmic 
knob. This construction makes pos- tapers are available. 

sible a shorter shaft bushing. and ; ; F : . . 
permits use of longer shafts Midgetrols are supplied in a wide range of resistance values, and in 
styles for practically every standard or special application. For full 
details, write or phone Mallory today. 


Television Tuners, Special Switches, Controls and Resistors 


P.R. MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L O re Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials 


MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
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Second new plant in New England area to 
produce magnetrons and special purpose tubes 


Again Sylvania prepares for 
new advances in electronics 
production with the announce- 
ment of plans for a third Elec- 
tronics Division plant. 

Located at Newton, Massa- 
chusetts, this up-to-the-minute 
manufacturing unit will in- 
clude in-line-exhaust equip- 
ment devoted to manufacture 
of Sylvania Magnetrons for 
microwave radar equipment 
use. 

This new plant represents 
One more step in Sylvania’s 
long-range program of provid- 


> 
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ing high quality electronic tubes 
for military and commercial 
use where top performance is 
needed. 

For information on Sylvania 
tubes for use from 1000 mc. 
up, write for Microwave Pack- 
age H-4 which includes catalog 
material on Sylvania Magne- 
trons, TR and ATR Tubes, Hy- 
drogen Thyratrons, Microwave 
Crystals, Rocket Tubes and 
__ Tunable Klystrons. Write Dept. 

E-2908, Sylvania Electric 

Products Inc., 1740 Broadway, 

New York 19, N. Y. 


- STILL ANOTHER SYLVANI 
ELECTRONIC TUBE PLAN 


| 


NO. 1 
BOSTON, MASS 
| 


| at ul | 


NO 3 | 
NEWTON, MASS j 


\ } 


a ee a ” ail 


Sylvania Magnetrons 


Type 2J42—A 
low-power 
fixed - frequency 
X-band type 


Type 


Type 4J52—Low 
X-band 


power 
magnetron 


4J50— 
High-power X- 
band magnetron 


Type 6027—Sim- 
ilar to 2J42 with 
higher 
output 


power 


Type 4J78— 
High-power X- 
band magnetron 


The popular GATES HF-10 High 
Frequency Transmitter is available in five 
different models for applications in broad- 
cast, voice communications, high speed te- 
legraphy or combinations of these services. 
These fine transmitters have gained world 
wide recognition for their complete relia- 
bility and excellence of signal quality. They 
are daily handling a sizeable quantity of 
the intercontinent communications between 
nations, both government and private. 


High level Class B modulation is em- 
ployed for all voice or broadcast models. 
The low plate voltage (5000 volts) assures 


reliability in line with high efficiency. 
Rated at 10 KW (telegraph) from 2-22 Me. 
and 8 KW (telegraph) at 24 Me., or 10 KW 
100% modulated 2-18 Mec., 744 KW at 22 
Mc. and 6 KW at 24 Me. These rugged 
transmitters are worth investigating for 
your future. Write for full descriptions and 
specifications. 


Center cubical of 
GATES HF-10 Trans- 
mitter illustrates husky 
tank circuit design for 
high efficiency coverage 
over entire frequency 
range. 


GATES RADIO COMPANY * QUINCY, ILLINOIS, U.S.A. 


manufacturing engineers 


2700 Polk Avenue, Houston, Texas @ Warner Building, Washington, D.C. © International Division, 13 E. 40th St., New York City 
Canadian Marconi Company, Montreal, Quebec 
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Western 
Electric 


helps 
ring the bell 


KINNEY 
HIGH VACUUM 
PUMPS 


Electronic tubes for rural telephone circuits make 
two trips around this rotary sealing machine before they 
take the big trip to the country. First, the tubes receive 
their glass envelopes, after which they are evacuated 
and sealed under ultra-high vacuum . . . created by 
Kinney Vacuum Pumps. 

To insure proper operation and long tube life, every 
trace of oxygen must be exhausted from the tubes be- 
fore sealing. Kinney Vacuum Pumps are used in this 
and thousands of other automatic exhaust machines 
throughout the world. They combine these all-important 
features: fast recovery speed, low ultimate pressures, 


and complete dependability. 
There’s a Kinney Pump for every vacuum require- 


ment — whether you’re working to 1 mm. Hg., ten 
microns, or a tenth of a micron — from the new giant 
1600 cu. ft. per min. model to the midget Model CVM 
3153 with a free air displacement of only 2 cu. ft. 
per min. 

Send coupon today for complete details. KINNEY 
MANUFACTURING CO., Boston 30, Mass. Representa- 
tives in New York, Chicago, Cleveland, Philadelphia, 
Houston, New Orleans, Los Angeles, San Francisco, 
Seattle. 


- FOREIGN REPRESENTATIVES: Gen’‘| Engineering Co., Ltd., Radcliffe, Lancs., England * Hor- 
rocks, Roxburgh Pty., Ltd., Melbourne, C.I. Australia * W. S. Thomas & Taylor Pty., Ltd., 
Johannesburg, South Africa * Novelectric, Ltd., Zurich, Switzerland * C.I.R.E. Piazza Cavour 
25, Rome, Italy. 


KINNEY MANUFACTURING CO. 


- 


3568 WASHINGTON ST,, Name 
BOSTON 30, MASS. 


Please send new Bulletin V-51B. Our Company 
vacuum problem involves: 

} Vacuum []} Vacuum 

exhausting LJ distillation Address 

[) Vacuum f— Vacuum 
hed dehydration LJ metallurgy 
[ Vacuum f Vacuum : 
LJ coating L_} research City State 
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Rolled and Bent Tubular Parts 


—O. Suparion Special 


Men, experience, and machines- 
that -do-everything - but-talk, are 
generally the answer to a problem 
of obt: ining parts of comple 4 
shape and precise dimension. 

Here at Superior, customers for 
parts of this kind get a particularly 
good answer. We have the experi- 
enced men with a solid background 
of tubular parts production who 
are willing and able to take the 
time and care required for top- 
quality products. And we have 
the machines. 

The delivery end of one of them 
is shown above. The part coming 
plant as a 2” 
tube, went through several redraw 
and annealing operations, was fi- 
nally cut toexact length, tumbled to 
remove cutting burrs, then rolled 
by a controlled to the 


out came into our 


process 


2508 Germantown Ave.. 


pre cise dimensions established by 
customer spec ifications. 

There’s nothing spectacular in 
the story ’s just the outline 
the many jobs that we 
know how to do well. Behind 
the story, is a thought 


ot one of 


however, 
for you. 

Qur production story is backed 
by our ability, facility and desire 
to help you. If you are an experi- 
menter in electronics or a manu- 
facturer of electronic equipment 
and you need a tubular part to do 
a tough job well, better check with 
us. Well be glad to assist with 
research, development, and design 
aid toward the solution of your 
problems. Tell us about them by 
writing Superior Tube Company, 
Norris- 


town, Pennsylvania. 


Cutting and Tumbling. Cutting machines and 
jigs of many types and sizes are combined 
with extensive tumbling equipment to permit 
fast, accurate production of quantities of parts 
at Superior. 


Fabrication. Parts can be readily rolled at 
either or both ends, flared, flanged, expanded, 
or beaded (embossed) as required. The anode 
above is one of many such parts we produce 
at high speed and low cost. 


The Finished Part. Final stage in the fabri- 
cation of the part, shown above at three stages 
of production, is a bend nicely controlled for 
both precise angle and freedom from other, 
unwanted distortion. 


This Belongs in Your Reference File 


... Send for It Today. 
NICKEL ALLOYS FOR OXIDE-COATED CATHODES: This reprint de- 


scribes the manufacturing of the cathode sleeve—from the refining of the 
base metal; includes the action of the small percentage impurities upon 
the vapor pressure and sublimation rate of the nickel base 


‘ All analyses .010”’ to %’ O.D. 
se. Future trends 
of cathode materials are also evaluated. 


Certain analyses (.035’’ max. wall) Up to 1%"’ O.D. 


SUPERIOR TUBE COMPANY ®* Electronic products for export through Driver-Harris Company, Harrison, New Jersey * Harrison 6-480( 
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HUSIMAG} 


Custom Made Technical Ceramics 
of this type to meet almost any quantity 
and delivery requirements. 


lf you need ceramics similar to these, and you __eme ae A battery of these 


¢ ; rotary presses is 
need them in large quantities, we have the ca- » oa | ready to serve you. 


° . A : For large volume re- 
pacity. This rotary press is capable of producing 


1,800,000 units a day and we have 4 large 


quirements —a third 
of a million or over 
—this is the most 

‘ : 8 ‘ economical method 
tunnel kilns to insure adequate firing capacity. nd camden 


in the industry. 
For VOLUME PRODUCTION ... SEE US! 


S5OTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 @ PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallos 9, Dixon 9918 ® NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 
LOS ANGELES, 5603 North Huntington Drive, Copitol 1-9114 @ CHICAGO, 228 North LoSalle St., Central 6-172] © ST. LOUIS, 1123 Washington Ave., Garfield 4959 


Making little ones out of big ones... 


Many a design problem has been simplified by the 
Westinghouse ability to reduce transformer size 
and weight. 

Here, for example, is a case where a transformer 
was required to work in a voltage-doubler circuit at 
18,000 volts. The old model created a space problem. 

First step in redesigning, Westinghouse engineers 
applied a smaller, lighter Hipersil® Core. That, 
plus improved insulation, made it possible to reduce 
coil size and spacing. Then a wet-process porcelain 
cap, with integral tube sockets, eliminated the need 
for stand-off insulators. The net result was an over-all 
reduction of 309% in both size and weight of the 
completed power unit... with a great big bonus: 
The saving to the equipment assembler in installation 


costs alone made the new design highly profitable, 
because it was no longer necessary to wire tube sockets. 

Savings like this are available to you, too. If size, 
weight, performance, or quantity production have 
any bearing on your transformer problem, call your 
Westinghouse representative, or write Westinghouse 
Electric Corporation, Specialty Transformer Depart- 


ment, Sharon, Pennsylvania. J-70610 
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PORTABLE CAMERA MOUNT fm 


HOUSTON-FEARLESS 
ALL-METAL TRIPOD 


Combines extreme rug- HOUSTON-FEARLESS 


gedness, adaptability,” : FRICTION HEAD 
rigidity, ease of opera- ef 
tion and portability not 


found in any other tri- 
pod. For studio or field 
use. Levels automatic- 
ally. Tubular steel legs 
are easily adjusted for 
height — lock positively 
to prevent slipping. 
Folds compactly. Two 
sizes: % and full length. 


Provides smooth, easy 
panning and tilting of TV 
cameras. Pans 360° on 
ball bearings. Tilts 45° 
up or down with camera 
counterbalanced at all 
times. Variable drag and 
brake are provided on 
both pan and tilt. Adjust- 


able handle. Fits Hous- 
ton-Fearless and other 
standard tripods, pedes- 
tals, dollies and cranes. 


Gives convenient mobility to tripod- 
mounted television cameras. In the studio, 
it offers a rapid means of moving camera. 
Wheels swivel for maneuverability or can 
be locked parallel for straight line track- 
ing. In field, provides easy means for 
positioning camera. Strong, lightweight 
tubular steel. Folds compactly. 


DVha Be eee es : " Be 
She : 
oe 11805 W. Olympic Blvd., Los Angeles 64, Calif. 
SS Please send catalogs on [] Friction Head [) Tripod 
per ] Tripod dolly [] Panoram dolly [) TV Cranes 


[_] Camera pedestals [] Film Processors [] Remote 


FEARLESS Oc 


Station or firm 


ff < ge , sg a : 
Co “fro ration : a a es ae ee 


THE HOUSTON-FEARLESS CORP. 
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lor any soldering job that demands freedom from corrosion and conductive flux 
residue ... for ease of working and unequalled consistency .. . there is nothing better 


than Federated Rosin Core Solder. 


Kach Rosin Core Solder composition, of which there is a variety for different 
purposes, is a tin and lead alloy with a rosin flux that is effective but not corrosive. 
Because the rosin residue is chemically inactive, current leakage at radio and tele 


vision frequencies is prevented. 


Federated Rosin Core Solder is a quality product that is unsurpassed for the 
permanence of the bond it produces... for the consistently easier soldering job it 
does! Look for it in 1, 5, 20, 25, and 50-pound sizes on the familiar orange and 


black metal spool. Listed by Underwriters Laboratories Ine. 


AMERICAN SMELTING AND REFINING COMPANY - 120 BROADWAY, NEW YORK 5, N.Y. 
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IMPREGNANT — 
by permitting higher 
operating voltages 


E-therm impregnated capacitors are now available 
in production quantities. E-therm is a unique new 
impregnating material developed and compounded 
by Sangamo. E-therm impregnated capacitors 

far exceed the requirements of JAN Specifications. 
E-therm possesses exceptionally high thermal 
stability and superior electrical characteristics. 
E-therm impregnated capacitors mean—higher 
operating temperatures—lower power factor—higher 
resistance—longer life. 


DEVELOPED BY SANGAMO 
/ Operating temperature 125°C 


E-therm is another example of advanced Sangamo __ existing and future needs of the electronic industry. 
engineering. Continued research and development For additional information about E-therm, write 
of new products enables Sangamo to meet the for Engineering Bulletin No. 104A. 


Thé SANGAMO 7iibe 


Ze 2. . i 
QD : 


aoe 
bx 


4 b oe a. ha 
PAPER-MICA-SILVER ELECTROLYTIC 
CAPACITORS = 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 
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Ss ek eS 
RU‘ OHM propucts 
Division of Model Engineering & Mfg., Inc. 


| - General Sales Office: 
2800 N. Milwaukee Avenue, Chicago 18, Ill. 


_ Factory: Huntington, Indiana 


MANUFACTURERS: Power Rheostat, Fixed Resistors, 
Adjustable Resistors, ‘‘Econohm"’ Resistors 


X 
, \ 
j ‘ 
0 sass 
\ 


Write for FREE Engineering Catalog NOW! 
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EVE SNEGH 


RADIO-TELEVISION-ELECTRONIC INDUSTRIES 


). H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher * 480 Lexington Ave., New York (17) N. Y. 


Let's Get Action on TRANS-ATLANTIC TV! 


» the President, be converted—for England, 405 lines: Holland, Denmark 
[The White House, Washington, D. C. and Germany, 625 lines; Belgium, 819 lines; and France, 
: , 1] < 819 »§ 
ear Mr. President: i41 and 819 lines. 


Yet all these baffling difficulties undoubtedly will be 


Right now, TV networks link practically every TV sta- 
on in the United States. And this month, Canadian and 
lexican transmitters are to be added to the American 


overcome, when the tremendous significance of trans- 
Atlantic TV is fully appreciated. Not only will the great 


yntinental system. news events of Europe be brought “live” into 20 million 

Next step in TV networking obviously must be to American homes, but the underprivileged of Europe can 

irope and South America. be shown the wonderful richness of life in America, our 

Many methods for trans-ocean TV have been proposed great cities, our comfortable modern homes and farms, 

nd discussed: our bulging food stores, our labor-saving devices, our 
f Airplane-relay between a dozen or more express planes modern factories with ideal working conditions, our 

continuously flying a regular route across the ocean. freedoms for all individuals 

“Stratovision-relay” between “stationed” planes flying : 

= 7 -: ~ . r =< « : v Ty ° , “Ly . . 
in circles over a series of flat-top carriers suitably Surely trans-Atlantic TV will work new miracles of 
spaced at ocean intervals. world understanding and better appreciation of Ameri- 


A microwave and VHF relay chain up the Labrador 
coast, across Greenland and Iceland to the British Isles. 
A submarine cable using new coaxial techniques and shall be able to give them “The View of America.” 
employing transistors to reduce current drain of the 
many repeaters required. : : 
Long-distance “scatter” transmission, offering possibili- across the Atlantic, we urge that you, your Secretary of 
ties with increase of transmitter power. State, or your White House Telecommunications Ad- 
Miscellaneous marginal proposals, including moon re- . 
fiections during limited (5-hour) periods at varying 


can ideals. In addition to the “Voice of America,” we 


To speed up this interchange of television programs 


viser, the eminently qualified Haraden Pratt, immedi- 


times. ately appoint a technical committee to investigate the 
3ut even with a standard US TV signal delivered feasibility and cost of such a TV over-ocean link, and 
‘ross the Atlantic at adequate level, another set ot report to the President and Congress the funds and 
ifficulties arises from the differences in video specifica- methods needed to get fast action on Trans-Atlantic TV. 
ons “over there.” Our 525-line picture would have to Publishers, TeLe-Trecu 
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STRATOVISION FROM PLANE-CARRIER STATIONS 


of Radio, TV and Tele Communications 


REARMAMENT 


EXCEEDS WORLD Il PEAK—Electronic-radio- 
radar production is now up to a total of $4 billion, ex- 
ceeding peak output of the industry during World War 
Il. With the production of equipment and components 
at $2.5 billion on an annual basis for the armed services, 
it is anticipated that electronic military production will 
be increased by more than 50°; before the end of this 
year, after which it will level off. Production of civilian 
television and radio equipment and replacement parts 
and components now totals approximately $1.5 billion a 
year, which combined with the military output totals 
$4 billion. Manufacturing of electronic and radio com- 
ponents is eight times what it was in the three months 
following the Korean war’s outbreak, and more than 
three times what it was a year ago. 


MOBILE COMMUNICATIONS 
TWO-WAY TRANSCEIVER manufacturers are 


aiming at increasing the “average man” market in UHF 
and VHF marine and vehicular equipment. In order to 
keep equipment cost commensurate with the amount 
paid for the vessel or vehicle itself, this market’s prime 
requisite is low selling price. Extreme congestion in the 
2 mc band is the natural outgrowth of the operation of 


28 000 small craft equipped with radio communications 
systems, many of whom are unaware of the need for 


First wristwatch radio made by Western Elecctric engineers as an 
“after-hour" stunt is 1.5 x 2 x 0.75 in. Unit uses one transistor 
in r-f stage, one in detector and two in audio. Battery supply (top) 
and tuner-amplifier are surrounded by antenna worn in user's jacket 
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RADARSCOPE 


Revealing Important Advances Throughout the Spectrum 


“HIGH FREQUENCY? 
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efficient message handling. As more low-cost transmit 
ters and receivers become available for the VHF fre- 
quencies recently provided by the FCC for marine use 
small boat operators will climb into the new bands t 
escape the crowding at 2 mc. Similarly, in land mobil 
applications at 450-460 mc, and particularly in the 460- 
470 mc Citizen’s Band, satisfactory radio systems withir 
the scope of our “average man” will find an increasingly) 
receptive market among construction companies, news- 
papers, taxicabs, civic services, repair and delivery busi- 
nesses, and professional peopie who desire direct con- 
tact to a home office. 


ALLOCATIONS 
TWO YEARS EXPERIENCE with the Copenhagen 


Plan for radio in Europe shows that it is working better, 
but not by any means as efficiently as its signatories in- 
tended. Of the 675 medium and low frequency stations 
in operation in the European area, about 150 have been 
added in the past two years. At the end of this two- 
year period there were 350 utilizations of various fre- 
quencies. This seems to indicate that congestion has 
reached such a state in Europe that very few channels 
now remain free of interference. About 40% of the fre- 
quency utilizations are contrary to the Copenhagen 
Plan. Frequency tolerances of 10 CPS seem to be 
taken rather lightly, since only 55° of the stations using 
authorized frequencies are maintaining their tolerance 
Some of the unauthorized stations operate on frequencies 
more or less midway between the nominal channel fre- 
quencies. It is interesting to note that the 350 stations 
operating aggregate approximately 18 megawatts of 
power, and also that networking in Europe is reaching 
considerable pro: 


SPACE RADIO 


DOPPLER SHIFT—The moon-reflected messages 
being transmitted on 418 mc from Collins Radio, Cedar 
Rapids, Iowa, to Washington, D. C., start out at a low 
angle of 7 deg. above the horizontal, directed at the ris- 
ing moon. An incidental result is that the earth’s rota- 
tion is then bringing the transmitter closer to the moon- 
reflector at a speed of nearly 1000 m.p.h. Also the receiver 
is approaching the moon but at a slightly lesser speed 
because of the higher moon angle at the receiving point. 
These two speeds should produce a Doppler frequency- 
shift of 1000 CPS—about the band-width of the receiver. 
But tests so far have been too rough to measure this in- 
crease in frequency between the 20-KW transmitted 
wave, and the faint receiver signal (with a power of 
only 7.25 times 10-to-the-minus-seventeenth-power 
watts, or an attentuation of 250 billion billions during 
its half-a-million-mile journey!) 
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COMPONENTS the sound (compared to the video) between program 
: . ae peer sources and distant areas under any conditions, will not 
EARLIER TREND towards permanent-magnet : 


oudspeakers and separate filter chokes for the B+ sup- 
sly in television receivers, may well be reversed due to 
he shortage of permanent magnet material, and the 
omparatively low cost of loudspeakers with energized 
ield windings. Today a manufacturer who pays 80 cents 
or a permanent magnet loudspeaker and 55 cents for a 
ilter choke, totaling $1.35, can save 18 cents by using a 
loudspeaker with an energized field winding at a cost of 
$1.17. This 


spread to other sections of television and radio receivers, 


reversed trend in components may well 
ind some of the very early component combination units 
may be revised and cheapened in the light of present 


day know-how. 


QUALITY CONTROL 
WOMEN TESTERS—Some of the larger equip- 


ment manufacturers are turning to the idea of using only 
women testers on their assembly lines. The thinking here 
is that men testers, because of limited subject knowledge 
or experience, are more likely to interpret wrongly or to 
read things into meter indications and these may not al- 
ways be correct. With women testers, on the other hand, 
meter readings are likely to be on a true “go or no-go” 
basis. The end result is reported to be better quality in 
the manufactured product. 


PROPAGATION 
TV SOUND LAG—Only the TV pictures go by way 


»f microwave relay or coaxial cable, at speeds averaging 
160,000 miles per second (approaching the velocity of 
light. The circuits carrying the sound accompanying 
television channels, on the other hand, are usually com- 
posed partially of loaded cable facilities which transmit 
it much lower speeds, in some cases as low as 20,000 
miles per second. Also these sound circuits often follow 
different routes than the video circuits, as they are 
sometimes used by the broadcasters for other purposes. 
As a result there may be many more sets of terminal 
equipment in the circuits than would be required simply 
to reach the television stations along the route. The net 
result of these differences is that the time required for 
of the sound to distant 
enough longer than that required for the video, so that 


transmission points may be 
a lag in the sound might be noted under certain condi- 
tions,—for example, in watching the lip motions of a 
speaker close to the camera. In other types of action 
delay may be relatively unnoticeable. 

To avoid objectionable delay effects it is necessary to 
design sound circuits for television so that the delay of 
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exceed a certain limit. As is the general case in designing 
communication channels, meeting closer limits involves 
No 
yet for audio delay but experience so far indicates that 


added cost. permanent limit has been established 


something less than a tenth of a second will probably 
prove optimum, all factors considered, including cost 


INTERNATIONAL 
HIGH-DEFINITION TY link Lille to 


France, is now in operation. Operating over about 130 


from Paris, 
miles, a three-step microwave relay is now working on 
a frequency of approximately 900 megacycles. Used for 
15 


cycles. Single, upper side-band transmission is used over 


high definition television the band width is mega- 
the link, which also carries the frequency modulated 
audio component of the program. An over-all signal-to- 


noise ratio figure of 35 db has been obtained. 
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TV programs from Paris were relayed to London during July. Two broad- 
cast transmitters covered the Paris crea, one using 819-\ine scanning, 
the other the old 441-lines. The 130 miles to Lille were spanned by 
three 900-MC links; thence over 180 MC to Cassel, where 819 lines were 
changed to British 405-lines. Signals were relayed to Alembon at 7000 
MC. Remaining 122 miies to London were covered by three 4500-MC links. 
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Magnetic Powder Cores for Military 


Extreme variations in volume resistivity, permeability 


160 


MATERIAL [CARBONYL E [CARBONYL ¢ [MO-PERM-] 
| | |ALLOY | 


materials made by different manufacturers point tc 


a. POWDERED IRON CORES 
I- y=70;TC.=970 PPM/T 
u=55; TC=760 PPM/C— 
y=40; TC*510 PPM/C— 


Yb. MO-PERMALLOY, y=125 
I- UNSTABILIZED, TC.-180 PPM/C 


STABILIZED, TC. SEE CURVE—> 


= 


CHANGE OF PERMEABILITY IN PERCENT 


FREQUENCY — MC 


Fig. 1: Q vs. frequency for various grades of powder cores 


By Dr. EBERHARD BOTH 


Squier Signal Lab., SCEL, Ft. Monmouth, N. J. 


TRON powder cores are not as 
| simple structures as their out- 
ward appearance might imply. The 
very powder of which they consist 
comes in more than 20 grades all 
more or less different from each 
other with regard to purity, particle 
size and shape, hardness, density, 
and intrinsic magnetic properties 
such as permeability and losses. In 
a finished core, these characteristics 
will be varied still further by manu- 
facturing parameters such as the 
packing fraction of the powder, 
interparticle insulation, nature and 
amount of binder, molding and cur- 
ing technique, and unless the cores 
are magnetically closed structures 
like toroids, their two most impor- 
tant characteristics, ie., their per- 
meability and Q values, will even 
depend upon the core dimensions. 

It is therefore not surprising that, 
when the 25 different powder grades 
listed in the MPA chart are com- 
pounded into cores by more than a 
dozen manufacturers, the result is 
not 25 grades of powder core mate- 
rials but probably closer to 200. The 
great variety of materials available 
is not necessarily a cause for alarm 
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by itself, although probably both the 
core manufacturers and the core 
users would benefit, if the number 
would be reduced to the minimum 
required for the adequate coverage 
of the frequency range from 10 KC 
to 100 MC, which in all probability 
could be done with a well chosen 
series consisting of about twenty 
materials. What is disturbing, how- 
ever, is the fact that these materials, 
when used in military equipment 
under conditions for which they 
were never intended, will be sus- 
ceptible to a variety of temporary 
or permanent changes which may 
seriously impair the function, or 
even cause the breakdown of the 
equipment. 

This article will describe the pres- 
ent and anticipated military re- 
quirements for cores, present perfor- 
mance characteristics, illustrate the 
reality of the shortcomings of pres- 
ent materials for such use, and sug- 
gest such action as is deemed 
necessary. 

Iron powder cores have been used 
in Signal Corps equipment since the 
days of World War II. They are 
particularly suitable for tuning ap- 
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TEMPERATURE °C 


ig. 2: Effect of temperature on permeability of different cores 


plications, where the ganged capaci- 
tors of resonant LC circuits ar 
replaced by variable inductances 
This results in considerable saving: 
in weight and space, and in highe: 
electrical and mechanical stability 
Permeability tuning is therefore 
used exclusively in all newly de 
veloped broadband receivers, with 
the result that some sets contain as 
many as 50 powdered iron cores in 
r-f and i-f transformers, oscillators 
and other fixed and variable in- 
ductances. 


High Performance Standards 


These sets must maintain high 
standards of performance under thx 
most trying conditions of moder 
warfare. They must, within very 
narrow limits, maintain their cali- 
bration and sensitivity in spite o 
rough handling, long storage, tem- 
perature extremes, fungus and 
dampness. 

It seems that iron powder cores 
have somehow escaped complete in- 
dividual scrutiny heretofore, becaus« 
the burden of selecting the prope: 
material was placed on the contrac- 
tor who was only held to the per- 
formance specifications of the fin- 
ished set. Under this practice, the 
manufacturer had to find out the 
hard way which materials would 
cause trouble. The danger of this 
procedure is that short time tests 
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} Communication Equipment 


temperature coefficient and Q for similar core 


need for further study and standardization 


an never give any assurance about 
tability over extended periods of 
ime, so that unsatisfactory materials 
nay slip through unnoticed. 

In order to get some idea whether 
here is cause for being alarmed over 
he susceptibility of powder core 
naterials to stressed environmental 
onditions, a series of tests was per- 
ormed at the Signal Corps Engi- 
ieering Lab., Ft. Monmouth, N. J. 
Infortunately, only about 200 differ- 
nt materials made by three manu- 
acturers could be included in this 
eries, but it is hoped to resume this 
vork on a broader basis in the near 
uture. In spite of their preliminary 
ature the results are being reported 
ere in order to show that the short- 
omings of present materials are 
eal and can be detected by relative- 
y simple and dependable test pro- 
‘edures. 

One of the prominent 
powder cores in Signal Corps equip- 


uses of 


Sy 


Fig. 3: Permanent change of Q 
holding magnetite at 


caused by 
elevated temperature 


nent is in permeability tuning. The 
performance of the material for this 
particular application is judged by 
the tuning range which a slug of a 
given size will afford and by the 
mount of losses which it will intro- 
luce into the resonant circuit. Typi- 
cal performance curves for five dif- 
ferent materials over three fre- 
quency bands are shown in Fig. 1. 
These data were taken by R. Miedke 
of Collins Radio. The tuning slugs 
used were 1.5 in. long and 0.25 in. 
diameter. 

The three common end points of 
the curves show the resonant fre- 
quencies and Q values of the coils 
with the cores removed, while the 
curves extending to the left from 
these points represent the Q values 
at decreasing resonant frequencies 
corresponding to various degrees of 
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insertion of the core into the coil. 
The length of each curve is then a 
direct measure of the tuning range, 
and the most desirable material is 
that which combines the greatest 
tuning range with the smallest 
change in Q. 

Materials numbered 1 and 2, made 
from Carbonyl E powder by two dif- 
ferent manufacturers show a rather 
short tuning range for all three 
frequency bands. It should be noted 
that, while their curves for the 
lowest frequency band are very 
much alike, their behavior becomes 
altogether different at the higher 
frequencies. Materials 4 and 5 are 
made from Carbonyl C powder by 
the same two manufacturers. While 
their tuning range is substantially 
greater than that of materials 1 and 
2, the Q values are lowered to an 
intolerable degree by the insertion of 
the cores. Definitely superior, how- 
ever, is material 3 which gives the 
same or better tuning range as com- 
pared to the other materials at a 
much smaller sacrifice in Q. Mate- 
rial 3 is a Molybdenum-Permalloy 
powder core and its performance has 
not yet been equalled by any core 
made from powdered iron. 


Permeability Temperature 
Coefiicient 

Another important feature of pow- 
der core materials used in tuning 
applications is the temperature co- 
efficient of permeability. This is par- 
ticularly true in cases where toroids 
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Fig. 4: Permanent change of Q caused by 


holding IRN 8 at an elevated temperature 


are used for fixed turning, a practice 
which is becoming more and more 
common with the progress of minia- 
turization. Very little is 
about the temperature coefficients of 
permeability of the various grades 


known 


of powder cores. In a general way, 
it can be said that the temperature 
coefficient is roughly proportional to 
the permeability of the material. 
Fig. 2 compares three powdered iron 
materials' with two Molybdenum 
Permalloy powder materials.* The 
permeabilities of the powdered iron 
are 70, 55 and 40, and the respective 
temperature coefficients are 970, 760, 
and 510 PPM/°C. The permeability 
of the Molybdenum-Permalloy is 125 
and the temperature coefficient of 
the unstabilized material is 180 
PPM/°C, while the stabilized ver- 
sion of this material shows a mini- 
mum permeability change above and 
below room temperature and aver- 
PPM /°C 
temperature range from 0°C to 50°C. 
The peculiar behavior of the stabil- 


ages about 50 over the 


ized material is produced by using 
a blend of powders of varying com- 
position, the major constituent being 
the normal Mo-Permalloy to which 
a small amount of an alloy with a 


TABLE | 
VOLUME RESISTANCE BEFORE AND AFTER HEAT TREATMENT 
POWDER GRADE MANUFACTURER A MANUFACTURER B MANUFACTURER C 
Volume resistance in megohm—cm 
As Received 
Carbonyl C 2,870.0 0.000,516 
Carhonyl E 50,000.0 0.17 36.0 
Carbonyl SF 50,000.0 2,455.0 
Carbonyl TH 50,000.0 39.9 8,980.0 
IRN 8 0.097 3,710.0 122.0 
After Aging At 300°C 
Carbonyl C 0.000,433 0.000,001,76 
Carbonyl E 0.012,9 0.000,035 0.001,085 
Carbonyl! SF 0.008,76 0.000,338 
Carbonyl TH 0.018,980 0.000,882 0.001,910 
IRN 8 0.057 12.95 1.938 


MAGNETIC POWDER CORES (Continued) 


strongly negative temperature co- 
efficient is added. Similar practices 
may well become necessary for iron 
powder cores. It is true that the 
temperature coefficient of a slug is 
substantially reduced along with its 
effective permeability but the Antara 
Catalog® lists values from about 15 
to 170 PPM/°C for standard cores, 
depending on the material. Tempera- 
ture coefficients of this magnitude 
are apt to cause trouble in circuits 
where high thermal stability is re- 
quired, particularly if the values 
vary from batch to batch due to in- 
adequate production control. 


Effects of Aging 

In view of the clear trend towards 
higher operating temperatures in 
miniaturized communication equip- 
ment it seemed interesting to check 
how stable present commercial pow- 
der cores are, when subjected to 
aging far above room temperature. 


A series of plain slugs 0.500 in. long 
and 0.370 in. in diameter were held 
for one hour at temperatures of 80, 
120, 160, 200, 240, 280, and 300°C, 
with intermediate cooling to room 
temperature for testing the Q values. 
One of the same core was used for 
all temperatures, so that at the end 
of the test series it had undergone 
seven heating and cooling cycles 
with increasing peak temperatures. 

The Q readings were taken in a 
series of coils designed according to 
an article published in the Jan. 1946 
issue of Electronic Industries. The 
slugs were tested at the frequencies 
for which the materials are recom- 
mended by their manufacturers. In 
order to compare the results of these 
tests, the Q reading in the “as re- 
ceived” condition was taken as the 
100° reference point and the per- 
centage of Q as retained after each 
heat treatment was plotted versus 
the applied peak temperature. 


TABLE Il 
VOLUME RESISTANCE BEFORE AND AFTER MOISTURE TEST 


POWDER GRADE MANUFACTURER A 


MANUFACTURER B MANUFACTURER C 


Carbonyl C 
Carbonyl E 
Carbonyl SF 
Carbonyl TH 
IRN 8 


2,870.0 
50,000.0 
50,000.0 
50,000.0 

0.097 


Carbonyl! C 13.75 
50,000.0 

1,615.0 
50,000.0 


IRN 8 2.0 


Carbonyl 
Carbonyl 
Carbonyl 


Volume resistance in megohm—cm 
As Received 


After Moisture Resistance Test 


0.000,516 
0.170 
2,455.0 
39.9 
3,710.0 


0.105 

54.5 50,000.0 
50,000.0 
50,000.0 

0.571 


37,300.0 
50,000.0 


Fig. 5: Permanent Q change of similar powder core materials produced by different manufacturers 
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A few representative results are 
given in the following illustrations 
A low permeability material, com- 
pounded from magnetite powder and 
tested at 0.5 and 1.0 mc is shown i: 
Fig. 3. It has a very satisfactory sta- 
bility up to 240°C, and even afte: 
holding at 300°C it retains about 
90% of the original Q. 

Fig. 4 contains data on three ma- 
terials, all compounded from IRN 8 
powder but produced by three dif- 
ferent manufacturers. These materi- 
als are also of the low permeability 
variety and their stability is satisfac- 
tory up to the highest temperature 

Fig. 5, however, tells a different 
story. It gives the results of six ma- 
terials made by two manufacturers 
from the three carbonyl iron powde1 
grades C, E, and TH. It is clearly 
evident that the retained Q values 
are not so much determined by the 
raw materials used but by the dif- 
ferent production methods of the two 
manufacturers. In the materials 
made by manufacturer A (top row), 
the Q begins to change after the first 
aging treatment at 80°C, but remains 
fairly constant during the subsequent 
treatments up to 300°C, with final Q 
values of 60% or better of the as 
received value. The same raw ma- 
terials as processed by manufacturer 
B (bottom row) show only slight 
effects of the heat treatments up to 
120, 160, and 200°C for the C, E, and 
TH powder respectively, but their Q 
values break down abruptly above 
these limits. 


Values Summarized 


Fig. 6 summarizes the Q values 
obtained after the final 300°C treat- 
ment, but plotted here versus fre- 
quency. The three IRN 8 materials 
represented by the dash-dotted lines 
between 2 and 5 mc show the best 
stability. The Carbonyl C grades 
marked by the dotted lines show the 
greatest spread, with one staying 
above 60%, retaining Q up to at least 
1 mc, while the other one drops to 
zero at 0.5 mc. Two groups are also 
observed in the Carbonyl E grades 
represented by the dashed lines, with 
one pair of curves dropping to zero 
at 10 mc, while another pair remains 
above 80° at that frequency. The 
Carbonyl TH grades shown by the 
solid lines split also into two groups, 
however the difference is not as 
spectacular as with the other ma- 
terials. 

The effective permeability of the 
slugs proved to be much more stable 
than the Q values, with maximum 
changes observed in the order of 
10%. 

Spectacular changes occurred, 

(Continued on page 100) 
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OMMUNICATIONS systems are sub- 
C ject to interruption from a num- 
ber of tube 
‘omponent failure, equipment, in- 
stability, tropospheric disturbances 
ind failure of the electronic power 
source. This article will discuss ways 
ind means of providing continuous 
electrical power for the operation 
of communications equipment. 

Power failures seldom occur in 
metropolitan areas, and therefore a 
stand-by power source is not as im- 
portant a consideration as it is in 
settled Continuous 
availability of electrical power is of 
prime importance in microwave re- 
lay systems because every repeater 
station vital link. Most micro- 
wave repeater stations are provided 
with sort of stand-by power 
equipment to insure operation with 
minimum outage time. Telephone 
and telegraph carrier repeaters and 
teleprinter circuits depend on con- 
tinuous power availability for un- 
interrupted operation. 

The most common 
stand-by 
engine 


causes such as and 


sparsely regions. 


is a 


some 


source of 
power is the combustion 
driven alternator which 
automatically when primary 
power fails, and shuts off when reg- 
ular power service is restored. The 
flow of power is interrupted during 
the period of time required for the 
engine to start and for the power to 
become constant in frequency and 
voltage. 

Where this interruption of power 
is of great import, stand-by batter- 


starts 
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Uninterrupted Power for Microwaves 


Fig. 1: Direct-coupled ac motor, alternator 
and de motor mounted on common base 


ies are sometimes employed. If the 
communications equipment requires 
ac, a vibrator or rotary type con- 
verter is operated from the dc 
source. Failure of primary power 
causes the stand-by battery and 
converter system to start furnish- 
ing power. To avoid even this frag- 
time required for the 
conversion equipment to start func- 
tioning, communications equipment 
has been designed using large filter 


ment of 


Fig. 2: During normal conditions, de motor acts as generator. 


in tandem. 


Supply arrangement for relay systems 


uses ac motor, alternator and de motor 


Batteries employed as 


standby source in case of power failure 


capacitors to sustain plate voltages 


at a suitable level for a fraction of 
a second. 

To provide uninterrupted power, 
communications equipments 
are powered at all times from bat- 
which are floated 
generator or 
primary 
used for 
stand-by 
over the 
replenishing the energy in the bat- 
Some marine 
motor generator 


some 


terles 
battery 
tifier. 


across a 
charging 
Failure of 
normally 


rec- 
power 
battery 
engine 


source 
charging causes a 


generator to take job ol 


teries. radio 


utilize 


systems 
sets to con- 


(Continued on page 106) 


Battery drives de motor in emergency 
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C 
oye GENERATOR woron 
EXCITER 
_— Ms VOLTAGE 
BATTERY 


Fuse Protection for 


Overload and frequency characteristics of fast, medium 


Categories employed in military gear indicated. Fuse 


Fig. 1: Most popular fuses for electronic applications (r) and auto radio current-length types (1) 


By E. V. SUNDT 
President, Littelfuse, Inc. 
1865 Miner St., Des Plaines, Ill. 


YORTUNATELY for the _ fuse 

manufacturers, the number and 
types of fuses and fuse mountings 
required by the electronic industry 
has developed over the past 25 
years in about the same proportion 
as that of resistors and capacitors. 
In the same way, too, the pressure 
from engineers has been to make 
fuses smaller and better. The pur- 
pose of this paper is to sketch in 
outline: (a) standard fuse types, (b) 
the reason for such types, and (c) 
where they are used in the elec- 
tronic industry. 

By far, the greater number of 
fuses used for electronic components 
protection are glass enclosed, 
although steatite is used for higher 
current, 250 v. Underwriters Lab- 
oratories approved fuses. The most 


popular fuses and their sizes and 
maximum ratings as used by the in- 
dustry (see Fig. 1) are as follows: 
8AG—1x1% in. diameter, max. 15 
amps, 125 v.; 3AG—1%4x %4 in. di- 
ameter, max. 6 amps, 250 v. and 20 
amps, 32 v.; 3AB—1%4x%™% in di- 
ameter, max 20 amps, 250 v. and 30 
amps, 125 v.; 4AG—1%4 x %p in. di- 
ameter, max. 40 amps, 32 v.; 5AG— 
115 x !%2 in. diameter, max. 60 amps, 
32 V. 

It will be of interest to engineers 
that there is no logical or rational 
relationship between the  recog- 
nized “AG” designation and the 
physical size of the fuse. It grew 
over the last 35 years like Topsy, 
starting with the automotive in- 
dustry. 1AG was the first “Automo- 
tive Glass” fuse; 2AG was next, but 


is no longer used; 3AG was next, 
etc. of interest also is the size-rat- 
ing combination now generally used 
in the automotive industry and cov- 
ered by specifications set up by 
SAE. Their principal use in the 
electronic industry is for automo- 
bile radios. 


Fuse Characteristics 


Since fuses are the safety valves 
of electrical circuits, it is important 
they operate or “blow” before dam- 
age occurs in the equipment being 
protected. On the other hand, they 
must not blow too easily and cause 
nuisance outages. In other words, 
the time current characteristics of 
the fuse must conform to the “time- 
damage” characteristic of the 
equipment. Note Fig. 2. To provide 
such protection adequately, three 
general time-current characteristics 
have evolved in fuses for electronic 
equipment over the last 15 years 
They have been designated as: (a) 
fast—Hi Speed, (b) medium lag, 
and (c) time-delayed fuses. The 
latter are often referred to as Slo- 
Blo, Fusetron, etc. See Fig. 3. Such 
terms are not scientifically accurate 
and it is hoped that more techni- 
cally accurate terms may _ be 
evolved over the next 15 years. 
Also, the above terms are naturally 
relative; for instance, the lag that 
would be considered “delayed” in a 
1, ampere fuse would, at the same 
degree of overload, be considered 
fast or medium lag in a 20 ampere 
rating. By the same token, high cur- 
rent equipment will normally carry 
overloads longer with safety than 
will low current equipment. 


Fig. 2: (1) Time-current curves for high speed fuses. Typical designs at right. Fig. 3: (r) Construction and time-overload curves of three types 
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Electronic Equipment 


and slow blow types explained. 


selection for various applications 


Before outlining the places vari- 
ous types of fuses are used, it might 
be well to point out that all fuses 
used in 115 and 230 v. lighting lines 
are or should be Underwriters’ 
Laboratories approved. For the 
most part, these are the 8AG, 3AG 
and 3AB types. It would be more 
accurate to say U.L. is concerned 
with fuse use and_ performance 
where a fire or shock hazard exists 
Their specifications are 
in their bulletin 
Standards.” 

In general, U. L. 


proved fuses of the above types to 


contained 
entitled “Fuse 


calls for ap- 


operate as follows: 

Carry 110% of rating. 

Blow at 135% in one hour. 

Blow at 200% in less than 60 
seconds. 

Carry rated current with less 
than 70°C temperature rise. 

Electronic gear for the military 
services use the 3AG, 3AB, 4AG, 
SAG and 8AG almost exclusively. 
Specifications for these fuses are 
adequately covered by the new 


MIL F-15160-A. This standardiza- 


Fig. 4: High speed action of platinum filaments 
used in low-range instrument fuses illustrated 
by use as bolometers. Frequency response of 
0.000037 in. diameter platinum filament shown 


RESISTANCE , OHMS 
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tion by the services is most com- 
mendable. Previously, each service 
had its own stock numbers and of- 
ten different drawing and _ part 
numbers. Through standardization, 
some 465 fuse items used by the 
Services may be reduced to half of 
that number. 


Fuse Selection 


We will now classify circuit pro- 
tection applications under the three 
general lag characteristics outlined 
above: 

Fast Fuses: Protected by the 
category of fast fuses are meters of 
both D’Arsonval and thermocouple 
types, tube filaments, TV sets and 
applications where high speed ac- 
tion is essential. The fuse elements 
used in these fuses (SAG) are cho- 
have the lowest 


sen to possible 


mass; in the finer ratings platinum 


used. An 


application for one of these fuses 


is generally interesting 


(such as a 400 amp rating) is as a 
bolometer; that is, it is utilized as a 
terminal impedance in high fre- 
quency circuits. 

Fuses as low as ‘500 amp ratings 
are available from stock. The fila- 
ment in this fuse is only 0.000020 in. 
diameter. Such a filament is small 
enough to follow the heating and 
cooling cycle of frequencies 2,000 to 
3,000 cps. The “frequency response’ 
of a filament of 0.000037 in. diame- 
ter is shown in Fig. 4. 

Medium Lag: It is estimated that 
about 80° of all fuses used by the 
electronic industry are of the me- 
dium lag type. Of these, 75% are 
used in the 115 v. 
power supplies of all types 


primaries of 
They 
are the inexpensive work horses of 
the fuse industry, selling from 1¢ to 
2¢ which accounts for their 
being specified so generally instead 
of circuit Some of the 
most typical applications are shown 
in Fig. 5. 


each, 
breakers. 


Most manufacturers use 
zinc wire or strip for the elements 
of these usually 
simple affairs. Zinc has many good 
qualities for this purpose, but has a 


fuses; one-piece 


basic weakness in recrystallizing at 
temperatures about 200°C. An in- 
dustry-sponsored 


research project 


to develop better fuse element ma- 
terials would do both customers and 


IiB3GT , 
MW 


= 
_ 


TV-HORIZ. SWEEP CIRCUIT 


FUSE 


POWER SUPPLY 


Fig. 5: Typical applications of inexpensive 
medium lag type in sweep and supply circuits 


good than 


the constant struggle to make fuses 


manutacturers tar more 


as cheap as possible. 

It is in the field of medium lag 
fuses that the greatest extension of 
and voltage (and 
taken 
place, over the past 15 years in par- 
ticular. While all fuse 


been extended in both current and 


ampere ranges 


therefore usefulness) has 


lines have 
voltage ratings over this period, the 
most actively developed has 
the 3AG and 2AB lines, the growth 
of which it will be 


been 


interesting to 


outline 


Fuse Development 


In 1933 the 3AG fuses were listed 
Underwriters’ 
Laboratories up to 3 amps, 250 v. In 


and approved _ by 


response to the requirements ol the 
electronic industry, this was in- 
creased by gradual steps to 8 amps, 
250 v. in 1938. At 8 amps, it became 
almost impossible to produce glass 
enclosed fuses that would not shat- 
ter under short circuit at the U. L 
test at 10,000 amps and 250 v. de. At 
that point, bakelite was used (3AB), 
but later during World War II years 
through the use of steatite fuse 
bodies, ratings were extended up to 
15 amps. This represents the maxi- 
mum U. L. will approve due to clas- 
sification reasons, although we can 
(Continued on page 96) 
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Fig. 1: Tuning, power and antenna changeover 
knobs protude from front of the completed unit 


Fig. 2: Rear view shows panel board terminals 
for UHF antenna, VHF antenna and VHF receiver 


Fig. 3: UHF tuner removed from converter chas- 
sis with all covers and shields remaining in piace 


Fig. 4: Top view shows preselector lines with 
their respective trimmers, and cascode i-f tube 


Performance and 


Continuous tuning from 470 to 890 MC provided 


sion line. I-F amplifier with 21 db gain feeds di- 


By H.F. RIETH, Chief Engineer 


Kingston Products Corp., 1415 N. Webster St.. Kokomo, Ind. 


r*\HE UHF TV tuner described 

here utilizes tuned line micro- 
wave principles. The mechanical 
design lends itself to a small basic 
package with simplicity of produc- 
tion and alignment. The tuner di- 
ameter is 4 in. and depth is 3 in. It 
is of the “continuous tuning” type 
with a dial drive shaft covering the 
70 channels from 470 to 890 mc in 
340° of rotation, allowing the use of 
a small direct reading dial scale. In- 
cluded in the tuner is one stage of 
i-f for any _ selected frequency, 
though normally supplied with a 195 
mc i-f. 

The first application indicates that 
the tuner will be used externally as 
a converter for existing VHF sets. 
The second application indicates 
that the same UHF tuner be con- 
veniently installed on the TV chas- 
sis proper with the tuner working 
into the high VHF channels. Both 
of these applications are susceptible 
to spurious responses which are ov- 
ercome by switching the VHF tuner 
to channel 8, 9, 10, 11, or 12, which- 
ever is free of undesirable re- 
sponses, and adjusting the i-f out- 
put trimmer control on the rear of 
the tuner accordingly. The third ap- 
plication indicates that the UHF 
tuner would have a 40 mc i-f out- 
put and would couple directly into 
a 40 mc i-f amplifier system. In this 
case, there will be two preselector 
stages used in the UHF tuner, or a 
total of three sections. The fourth 
application combines the UHF tuner 
with a compatible VHF tuner to 
form a compact and complete tun- 
ing unit. 

The complete unit, Fig. 1, has the 
following controls on the front: sta- 
tion selector, fine tuning, off-on 
power and UHF-VHF antenna 
change-over switch, The overall di- 
mensions of the cabinet are 8.125 x 
d40 x 4:9.in. 

The converter rear view of Fig. 2 
illustrates panel board connections 
for the UHF antenna, VHF antenna, 
and input to the VHF receiver. In 
where sufficient signal is 
available and the use of a UHF an- 
tenna is not required, it is necessary 


cases 


to place a short section of 300 ohm 
line between the UHF antenna and 
VHF antenna terminals. The i-f 
output trimmer adjustment for se- 
lecting the desired VHF channel 
and matching the output of the con- 
verter to the input of the VHF set 
is shown by the arrow. 

Fig. 3 is a view of the UHF tuner 
removed from the chassis with all 
covers and shields in place. 

Fig. 4 is a top view of the UHF 
tuner with the shields removed. 
Shown in this view are the prese- 
lector lines and the slider with their 
respective trimmers in place. Back 
of the line is the antenna coupling 
loop. Also shown is a portion of the 
cascode i-f amplifier tube. 

Fig. 5, a bottom view of the UHF 
tuner with the shields removed, 
shows the trimmers, oscillator lines 
and tube. The shorting sliders are 
attached to a bakelite ring which is 
driven by means of a dial cord. 


Drive Mechanism 


One of the most important con- 
siderations of a UHF tuner is the 
drive mechanism. The drive mecha- 
nism must simultaneously tune two 
or more circuits. All shielding is 
completely silver-plated over cop- 
per. The cost of the drive must also 
be considered and should represent 
a small part of the total cost of the 
unit. An anti-backlash drive and 
speed reduction is simultaneously 
obtained by the use of a spring 
loaded dial cord around a molded 
bakelite ring to which the preselec- 
tor and oscillator sliders are 
attached. 

The line was shaped in a radius 
in order to gain compactness, as 
well as to simplify the slider and 
tuner drive mechanism. Tuning is 
accomplished by using silver-plated 
sliders having zero backlash. The 
sliders are noiseless during opera- 
tion as well as operation after a long 
storage period of inactivity. These 
tests were performed on separate 
sound as well as intercarrier receiv- 
ers. Fig. 6 is the circuit schematic. 

The overall r-f circuit of the con- 
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mee 


Desion of a Compact UF Tuner 


by a shorted transmis- 


rectly into VHF receiver 


erter consists of a stationary bal- 
inced transmission line type an- 
enna coupling loop, a tunable pre- 
elector transmission line, and crys- 
al mixer. The transmission line 
ype of antenna loop is mutually 
oupled to a preselector line and 
this coupling is employed to correct 
he small variation of preselector Q 
with frequency to obtain a near 
onstant loaded bandwidth. This is 
ichieved by physically locating the 
oop closer to the preselector line at 
he high frequency end of the range. 
[he oscillator and preselector lines 
re made of 0.25 in. wide curved 
varallel strips of silver-plated brass. 
Tuning by means of a parallel line 
ff adjustable electrical length al- 
ows a large frequency range, sim- 
jlicity of tuning, uniformity of tun- 


ng law which facilitates tracking, Fig. 5: Bottom view of tuner with shields removed shows oscillator lines, tube and shorting slide 
economy, and flexibility of design. 
Due to the fact that the antenna 
‘oupling loop and the crystal mixer 
are placed at opposite ends of the 


oscillator within a few mc through- ifications which would place an im- 
out the band. position on production 


The trimmers are a special UHF The preselector circuit is based 
transmission line, direct coupling balanced type which were devel- on a halfwave transmission line de- 
between the antenna and ee Sen oped especially for this type of veloping an unloaded Q of 600 with 
‘uits allows the adjustment of input tuner. All through the tuner design complete absence of dead spots or 
and output coupling to be essen- special emphasis has been placed on spurious responses, and having a 
tially independent of each other. the fact that wide tolerances on ma- line characteristic impedance of 125 
Making the output loaded band- terials and methods be incorporated ohms. In covering this frequency 
vidth slightly greater at the higher without loss of tuner efficiency, and range the line shorting slider has a 
requencies compensates for the Ss ata alate al ccmiiniielins wine (Contiaradongase @ 


ower Q’s obtained at these higher 
requencies for a completely un- 


oaded line Fig. 6: Circuit of UHF tuner. Input and output coupling are independently adjusted 


Tracking is Simplified 


The tracking problem is simplified an 
xy the employment of two trimmer ifs Vr oe 4 
apacitors on the preselector lines. 

Jne trimmer capacitor is used for epee 

: : SELECTOR 
etting the high frequency end and 300.0. LINES 
nother trimmer condenser is used 
or setting the low frequency end of ¥ 
he range. This arrangement allows 
lectrical tracking of the oscillator 
vith the preselector circuits being a 
imple and positive alignment oper- « 
ition. The two trimmer adjustments 
ire practically independent of each 

ther. To tune the converter with a 
single control, it is necessary that e 
the preselector circuit tune to a fre- 
juency which is higher than the lo- 
‘al oscillator by a constant fre- 
quency difference equal to the VHF 
‘hannel which is being used as the 
-f. The preselector tracks the local 


OSCILLATOR 
LINES 


' B+ 
| rl. ur V.DC 


TELE-TECH * August 1952 


w + (-7358-206) X-(S$+6244) Y*0 
FOR A TRANSIENT RESPONSE x 0) 
x W , 55 +8805? +11265 + 303 
41S + 396 


Fig. 1: Diagram (a) and equations (b) for 
control system. Nyquist plot (c) of function X/X. 


By W. F. RICHMOND 
and B. D. LOVEMAN 


futomatic Computations Section 
Glenn L. Martin Co. 
Baltimore 3, Md. 


TW HE need for adequate verification 

| of analogue computer solutions is 
obvious, but there is some question 
as to what is adequate and at the 
same time practical. 

There are two systems of checking, 
complete and by parts. The latter 
consists of dividing the problem into 
sections and, if continued, finally be- 
comes a check of the set-up pro- 
cedure. In nearly all problems, how- 
ever, these checks must be supple- 
mented by a complete check. 

Checking may be classed as static 
(i.e., time held constant) or dynamic. 
Static checking, though useful, is not 
complete and we are therefore pri- 
marily concerned with dynamic 
checking. 

Linear systems are checked by two 
general methods, transient response 
and frequency response. The latter 
requires phase and amplitude data 
which are often available from sta- 
bility analysis. Transient response 
may consist of a “zero damping” 
check, requiring that a parameter 
(such as “gain” in a control system 
analogue) be varied to achieve the 
check condition; or periods and 
damping may be evaluated, requir- 
ing computation of roots. It is cus- 
tomary to choose initial conditions 
and to analyze the results in order 
to provide a good check on each of 
the roots. There are cases, however, 
in which the effects of certain roots 
are difficult to observe accurately. A 
simple example is a fourth order 


os 


Checking 


Dynamic Substitution Method produces ex- 


New approach is applicable to simulation 


equation with two negative real roots 
and a complex pair with negative 
real parts. The transient response is 
the sum of a “damped sine” and two 
simple “exponential decays.” The re- 
sult may be analyzed by measuring 
the period and attempting to draw 
an “envelope” and “center line” for 
the oscillations, and then evaluating 
these exponential curves. But if 
either of the real roots is relatively 
small, it is so “covered up” by the 
oscillations that accurate interpreta- 
tion is virtually impossible. 

An alternative is to compute the 
value of a variable for certain se- 
lected values of time and compare 
the results. Here, too, accuracy of 
results is greatly impaired if the 
complex exponential is the major 
factor in the transient. In higher or- 
der equations the difficulties are 
much greater. They may be over- 
come, however, by a method of 
checking which might be called Se- 
lected Root Transient Analysis. This 
method requires that the differential 
equations be solved, and that initial 
conditions be computed to result in a 
value of zero for all coefficients of 
the exponentials in the solution, ex- 
cepting the one (or complex pair) to 
be observed. Thus the modes or roots 
may be analyzed separately and with 
no more difficulty than for a first or 
second order differential equation. 


Checking Non-Linear Systems 


Checking of non-linear systems 
has in the past consisted almost en- 
tirely of checking by parts, usually 
inadequate, or of step-by-step solu- 
tion, often long and costly. As a re- 
sult some work has recently been 
done in developing better methods. 
The substitution method has been 
used, but in its usual form does not 
check integrations. This has been 
combined with numerical integration 
(permitting larger steps than inde- 
pendent digital solution) but the re- 
sultant accumulative error is not 
easily evaluated. 

A method we have called Dynamic 
Substitution has given excellent re- 
sults with great economy of digital 
equipment and time, as compared 
with step-by-step checking. It con- 
sists essentially of a _ substitution 
check repeated at intervals suffi- 


ciently close for checking of integra- 
tions by differentiation, and statis- 
tical evaluation of errors. This 
method has a very important advan- 
tage in being easily applicable to 
simulation problems using actual 
equipment in connection with a com- 
puter. It may be used for part of a 
system and therefore applies in 
‘ases where checking by parts is ad- 
equate. Finally, if errors exist, they 
can be easily located. 


Selected Root Transient 
Response Check 


This technique is based upon the 
classical method of solving ordinary 
linear differential equations. Con- 
sider a force-free set of such equa- 
tions expressed in operational nota- 
tion as 

Ai = (1) 
where A is a matrix with n rows and 
n columns and each term of the 
matrix is a function of the differen- 
tial operator, s, and X is a column 
vector in the n unknowns x, ..., X;,. 
The classical solution for equation 
(1) is 

X =Zert (2) 
where Z is a matrix with n rows and 
m columns and et is a column 
vector corresponding to the m roots 
(A,,...,;4m) obtained by setting the 
matrix A equal to zero and solving 
the characteristic equation of the 
system. The matrix Z is determined 
by the initial conditions imposed 
upon the system. Since the system is 
linear, its response to each charac- 
teristic root may be considered sep- 
arately and then the superposition 
principle may be applied to obtain 
the final result. 

Assume that a solution X corre- 
sponding to the root , (ie. x,=z 
ev’, ..., X,=Znye*') is substituted 
into equation (1). Then in the matrix 
A, the operator s will be replaced by 
X, (call this matrix A,) and the vec- 
tor X will be replaced by the column 
vector Z,(Z),, ..+, Zny). Hence equa- 
tion (1) becomes 

AD = 8. (3) 
Since A, is a root of the matrix A, 
this homogeneous system will have a 
non-trivial solution. Then n—1 of the 
variables can be determined in terms 
of the remaining coefficient, say z,,. 
Note that if 2,, is chosen to be zero, 


lv 


TELE-TECH * August 1962 


Analogue Computer Solutions 


cellent results with substantial savings in time and material. 


problems using actual equipment inconnection witha computer 


he column vector Z, will be a null 
ector. 

The Selected Root method consists 
f setting all the coefficients Z equal 
» zero except the column vector of 
he desired root. Then (n—1) coeffi- 
ient ratios are determined from 
quation (3) (1:6. Sec] Bees. «5 Bag] Exe 
After these ratios are established 
ippropriate initial conditions are 
‘eadily obtained. These initial values 
ire set into the machine and a tran- 
ient response is observed. Since the 
oefficients of all other modes are 
ero only the desired mode will ap- 
wear. The damping and period (for 
omplex roots) are easily verified. 
This procedure is repeated for each 
eal root and each complex pair. 


Simplifying Calculations 


To simplify the calculations, the 
‘oefficient should be de- 
termined in terms of the differential 
yperator s. In control system prob- 
ems, the ratios may be selected to 
orrespond to previously determined 
transfer functions. Then s is replaced 
by the root that corresponds to the 
node that is being checked. A com- 
lex root will, in general, yield a 
omplex coefficient. Moreover, the 
onjugate root will yield a conjugate 
‘oefficient. Hence only one of the 
air needs to be substituted into the 


atios. 


ratios 


Figs. la,b show the block diagram 
ind equations for a simple control 
ystem. As shown, this system has 
our roots, two real and two com- 
The were substituted 
nto the transfer functions X/Y and 
VW Y. From these ratios, three sets 

f initial conditions were determined. 
[The transient response relationship 
s derived from the third equa- 
tion in Fig. 1b, and does not 
‘epresent the X/Y in Fig. la. 
Fig. 2 shows the response to an ini- 
ial W. It is obvious that checking 
this response would be quite difficult. 
Figs. 3, 4 and 5 show the response 
to the calculated initial values. Here 
each response shows only one mode. 
Note also that different time scales 
are used. 

In some problems, it is necessary 
to check a positive root. This mode 
can be checked by removing all ini- 
tial conditions and putting the 


lex. roots 
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Fig. 2: System response to an initial W 


machine in operation. The initial 
conditions for other roots can then 
be calculated by the method previ- 
ously discussed. 

In many problems, a frequency re- 
sponse may be available or readily 
computed. Then the set-up shown in 
Fig. 6 may be used to determine the 
frequency response of the simulated 
system. Integrators 1 and 2 and In- 
verter 15 form a standard oscillator. 
As shown, a sine wave at a selected 
frequency is fed into the system be- 
ing checked and the output is fed 
into Amplifier 8. By a suitable choice 
of input to Potentiometers 1 and 2 
(as indicated by the dotted lines), 
the voltage contributed by these po- 
tentiometers to the output can be 
selected to have a phase shift that 
is in any of the four quadrants. The 
magnitude of the phase shift is de- 
termined by the potentiometer set- 
tings and the gains. The initial con- 
dition (1.C.) of the integrator is V 
volts, and the inputs to Inverters 15 


System response to calculated initial / 


_ —— 


Fig. 3: System response to calculated initial / 


and 16 are fed into unity gains 

The most satisfactory way to ob- 
tain zero output is first to adjust one 
potentiometer and the associated 
gain to get a minimum output. Then 
the other one is adjusted. This proc- 
repeated with and 
greater sensitivity until a null is ob- 
tained. In practice only a few min- 


ess is greater 


utes are necessary to achieve the 
desired null. 

It should be noted that the set- 
tings and gains do not depend upon 
the voltage, V. Hence for 
non-linear systems (those with rate 
limits), the 
may be checked in the linear range 
by using a suitably small voltage. 
The is completed by 
large inputs and observing that the 
limits function properly. 

Fig. le is a Nyquist plot of the 
transfer function X/X 
substituting jw for s. The values for 


simple 


or position simulation 


check using 
obtained by 


the frequencies, », are selected from 


a knowledge of the significant fre- 


Fig. 5: System response to calculated initial /s, « 
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Fig. 6: Set-up used to determine frequency response of the simulated system 


quencies of the system. The results 
obtained from a frequency response 
check are superimposed on this plot. 


Dynamic Substitution Check 


In the dynamic _— substitution 
method, the problem is run so that 
all parameters and the available 
derivatives are recorded. The traces 
are then read at small time intervals. 
This work has been facilitated by 
using automatic data analysis equip- 
ment. Using a “Telereader,” “Tele- 
and IBM wreproducer, a 
punched card is obtained for each 
point. Then the values obtained are 
substituted into the original differen- 
tial equations. To prevent the accu- 
mulation of small errors, integration 
rates are checked by differentiating. 
Most of the calculations will consist 
of algebraic operations or the solu- 
tion of simple first order differential 
equations. The IBM 604 Electronic 
Calculating Punch is generally ade- 
quate for these operations. However, 
if a Card Programmed Calculator 
(CPC) is available it can be used to 
effect an appreciable saving in time. 

Substitution in the original equa- 
should, theoretically, yield 
identities. However, there will of 
errors. If there are no 
mistakes, the principal source of 
errors is in converting from REAC 
voltages to trace deflections. For ex- 
ample, assume that the equation for 
a high speed servo is 

K = 100 (x x) (4) 
where the variables are expressed 
in terms of trace deflection (in divi- 
sions). Then an error expression for 
this equation would be 

e= x — 100 (x, — x) (5) 


corder” 


tions 


course be 


If the error in reading x is —0.1 
division and the error in (x, - 


x) is 
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0.1 division then e 10.1. On 
the other hand if the given equation 
were 

ee x (6) 
then e=x (x x) and for the 
same reading errors, e 0.2. Hence, 
by themselves, large or small errors 
do not indicate if a correct or incor- 
rect solution has been obtained 
without a detailed analysis of each 
calculation. 

Assume a variable X is read on a 
recorder trace and the true value of 
the reading expressed in terms of 
trace deflection is X,, but the actual 
deflection is X, +3. Then 3 will be a 
chance variable, and it will be as- 
sumed that ¢ has the following prop- 
erties: 

1) 5 has a normal distribution 

2) The mean of the distribution is 

zero and the standard deviation 
is o 

3) % is dependent of X,, implying 

that the recording is linear. 

Now consider the simple operation 
of summing two variables, e.g., as- 
sume the equation is 

AX,+BY, = 0. (7) 
If the unknowns are read from 
recorder traces, then substitution in 
equation (7) will yield an error 
e= A(X,-+3,) + B(Y, +3.) (8) 
where 3, and 2, are chance variables 
(both satisfying the assumptions 
given above) corresponding to the 
two recordings. From equation (7) it 
follows that equation (8) can be re- 
duced to e= A3, + BS. (9) 
Then from probability theory it fol- 
lows that e is a chance variable that 
has a normal distribution with mean 
zero and variance o? (A2-+B?). It 
should be noted that A and B in- 
clude not only given constants but 
also voltage level factors and re- 
corder gains. Since the latter may 


vary during the run, some analysis 
would be needed to ascertain the 
correctness of a given solution. 
Hence, by itself, this calculation is 
not very satisfactory. 

However, if the error, e, is divided 
by the standard deviation of the dis- 
7\/ A? + B?, then 
E=e/n. (10) 
This new chance variable E will have 
a normal distribution with mean zero 
and variance one. Because the va- 
riance will always be one, this 
chance variable E may be called a 
normalized chance variable and 
will be called the normalizing factor 

Therefore in checking a _ given 
equation, the function E is calculated 
for each point that is read from the 
traces. Let the number of points 
considered be n; then there will 
be n values of E (E,,...,E,,...,E,) 
These values are a sample from a 
normal distribution. If the sample is 
large enough, it will exhibit the same 
properties as the distribution. Conse- 
quently, it will have a mean that is 
close to zero, a standard deviation ol 
approximately one; about 86 of the 
values E, will be between 1, and 
about 95°% will be between +2. The 
primary criterion that is used to de- 
termine if the solution is correct is 


n 
mean of the sample. m LE, |/n 
) | i eee 


If the magnitude of the mean m 
exceeds a specified value, m,, the so- 
lution will be considered to be in 
error. 


tribution 7 


Preliminary Measurements 


Obviously it is desirable to choose 
zs and m, as small as possible for this 
means that smaller errors will be 
detected. Preliminary measurements 
on the Brush 6-Channel Recorder 
indicate that ¢ lies between 0.1 and 
0.2 divisions and m,, should be about 
0.1. Furthermore it appears that 
errors as low as or less than 5% 
can readily be detected. 

Next, three types of equations will 
be considered. It should be remem- 
bered that variables will always be 
expressed in terms of trace deflec- 
tion. First this method will be ap- 
plied to two equations that were 
previously used. For equation (4), 
if s=01 then n= 14.1 and (for the 
specified errors) E = 0.72. In equation 
(6), »=0.17 and the reading errors 
yield E=1.2. Thus clearly this 
method properly identifies the cor- 
rect solution. Second, consider the 
problem of checking an integration 
constant. Let the equation be 

x=A.J* edt (12) 
where the unknowns are expressed 
in terms of recorder trace deflection. 
In many problems, especially those 

(Continued on page 86) 
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Mobile Radio Looks to UHF 


FCC-authorized transmitters now top one-third million 


mark, Future expansion in 450—470 MC band expected 


By ROBERT E, TALL 
{ssociate Editor, Mobile-Safety Radio Reports, Telecommunication Reports 
1208-1216 National Press Building, Washington 4, D. C. 


“TILL racked by growing pains 
s but conscious of the tremendous 
ole for which it is destined, mobile 
adio—already a multi-million dol- 
ar investment—is swiftly blanket- 
ng the U. S. with an ever growing 
nyriad of whip-lash antennas. 

Demand for this rapid communi- 
ation facility has, from a relatively 
low beginning in the 1930’s ex- 
loded throughout the country, as 
shown in the growth curve of Fig. 1. 
[he supply of the newest types of 
‘quipment for mobile radio systems 
ust barely keeps pace with the 
nushrooming demand. Today there 
re more than a third of a million 
radio transmitters authorized by the 
FCC for use by public safety, indus- 
trial and land transportation organi- 
zations—more than 70 times as many 
1s are being used in the broadcasting 
ndustry. 


Public Saiety Field Leads 


Actually the field is expanding so 
apidly that statisticians are at a 
oss to keep a running account of 
he number of transmitters now in 
ise in mobile radio networks, but 
in one of the latest summaries, Col. 
Edwin L. White, Chief of the FCC’s 
Safety & Special Radio Services 
Bureau, which regulates the field, 
stated that the public safety field 
lone, which is perhaps one of the 
best known of the non-broadcast 
services, comprises more than 10,000 
separate radio systems. The most 
extensive radio user group in the 
public safety field, the police radio 
service, has over 6900 communica- 
tions systems involving between 
90,000 and 60,000 transmitter and re- 
‘elver units. 

An even more striking example is 
in the taxicab industry, where the 
service has grown from a single base 
station and two mobile installations 
in 1946 to more than 3000 base sta- 
tions and well over 63,000 mobile 
installations at the end of 1951. 

In the public safety services, in 
addition to the systems devoted to 
police operations, there are almost 
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1000 other mobile radio networks 
authorized in the far-flung opera- 
tions of conservation departments, 
state and local highway systems, fire 
departments and protection services. 
Although no actual count is being 
kept on the number of transmitters 
making up each of these systems, 
the Commission’s annual report for 
1951 estimated that with far fewer 
networks in operation than there are 
today, there were more than 80,000 
individual radio transmitters auth- 
orized in this single field at the end 
of the latest fiscal year. 


Industrial Stations 


At the time, there 
eight industrial stations 
with 9500 authorizations involving 
the use of 6500 fixed transmitters 
and 64,000 associated mobile units, 
and almost 5000 authorizations in 
the land transportation services, 
with approximately 3700 fixed trans- 
mitters and 75,000 associated mobile 
units. 

The controlling factor in the num- 
ber of radio systems that can be ac- 


same were 


classes of 


commodated in any one territory is 
the radio frequency = spectrum, 
which is swiftly becoming congested 
in the U. S. Painstaking care must 
be exercised in the licensing of each 
new network to insure that the new 
system will not interfere with 
established facilities. With limited 
congressional appropriations, over- 
burdened FCC staff members, un- 
able to cope with the avalanche of 
incoming applications for new, 
modified or additional radio facili- 
ties under present licensing pro- 
cedures, have reported that at the 
beginning of June, there was a back- 
log of more than 10,000 requests 
awaiting disposition. 

To take some of the load from the 
Commission, national organizations 
have sprung up among the various 
industry groups to coordinate the 
use of radio in the best interests of 
each industry. Personal company in- 
terests are being sacrificed gen- 
erously to insure that each potential 
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Fig. 1 Growth of mobile radio in U. S. 


radio user is given a fair oppor- 
tunity to make use of radio. Repre- 
sentative of the putting 
forth much of the time, talent and 
money are: 


groups 


American Petroleum 
Inst.; National Committee for Utili- 
ties Radio; Assoc. Police Communi- 
cations Officers; International Mu- 
nicipal Signal Assoc.; American 
Taxicab Assoc.; Assoc. of American 
Railroads; National Assoc. of State 


Highway Officials; National Rural 
Electric Cooperatives Assoc.; and 
IRE. Working closely with these 


rganizations are 
the aviation and marine fields: 
Radio Technical Commission for 
Aeronautics; and National Assoc. of 
State Aviation Officials. 

In addition, many of the larger 
radio equipment manufacturers are 
contributing extensively to the gen- 
eral knowledge by freely sharing 
the results of their research and de- 
velopment activities with the equip- 
ment users. 


other groups in 


Present Bands Crowded 


With the 


used 


crowding of 
frequency 


presently 
bands for mobile 
services, particularly the 25-50 mc 
and 152-162 mc bands, the industry 
has been alert to the possibility of 
extending mobile radio operation to 
higher frequency Also, 
technical equipment 
design are making it possible for 
radio systems to operate with less 
frequency space between them. 
One of the 


authorities on 


regions. 


advances in 


nation’s outstanding 
mobile radio, Dr. 
(Continued on page 82) 
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Fig. 1: Principal steps in resistor construction includes deposition of boron-carbon film, application of 
terminating bands, spiralling to obtain resistance value, applying terminal caps and coating. 


By GEORGE KENDE, International Resistance Co., Philadelphia, Pa. 


yp ORONCARBON resistors are a 
BS modified form of the general 
class of pyrolytic carbon resistors, 
more commonly referred to as de- 
posited carbon resistors. Deposited 
carbon resistors were first produced 
commercially in Europe, principally 
Germany, beginning approximately 
1928. Their production and applica- 
tion in this country proceeded at a 
relatively slow pace until the begin- 
ning of World War II when military 
requirements for stable non-wire- 
wound resistors, possessing stability 
characteristics better than those of 
composition resistors, became mani- 
fest. Considerable research and de- 
velopment work to meet this need 
was carried on by the Bell Telephone 
Labs., resulting in improved knowl- 
edge regarding the process and im- 
proved 1anufacturing techniques. 
Development of the electronic art 
and electronic applications during 
the period 1946 to 1951 in the field 
of military and commercial instru- 
mentation, and the consequent de- 
mand for resistors meeting more 
exacting standards of stability and 
overall performance, further stimu- 
lated manufacturer and consumer 
interest in deposited carbon resistors, 
resulting in a growth of production 
facilities. However, for certain appli- 
cations the relatively high tempera- 
ture coefficient (high when compared 
to most wirewound types) proved 
a deterrent to more widespread use. 

At the National Electronics Con- 
ference in Chicago, Sept. 27, 1950, 
Bell Labs. announced that the co- 
deposition of carbon and boron re- 
sults in a material reduction in 
temperature coefficient to the point 
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where such composite boroncarbon 
resistors have temperature coeffi- 
cients comparable to many wire- 
wound types. 

It is of historical interest to note 
that the action of boron on carbon 
was investigated at the laboratories 
of the General Electric Co., Lynn, 
Mass., during the period 1909 to 1912. 
Reference is made in these early 
studies to “boronized carbon,” “bo- 
roncarbon alloy,” and to the marked 
effect of boron on the temperature 
coefficient of carbon. Apparently, 
however, the implications of this 
early work on boroncarbon were 
forgotten and not utilized during the 
following 30 or more years. 


Development Background 


As a result of the Bell Labs. 
announcement in Sept. 1950, Inter- 
national Resistance Co. started an in- 
tensive development program aimed 
at the reduction of temperature co- 
efficients of deposited carbon resist- 
ors, while maintaining or improving 
other performance characteristics. 
Rapid strides were made in this di- 
rection during the latter part of 1950 
and early in 1951, and as a result 
of this progress the Signal Corps, 
through the Industrial Services Div. 
of the Signal Corps Procurement 
Agency, awarded to IRC a contract, 
sponsored by the Signal Corps En- 
gineering Labs., for an Industrial 
Preparedness Study on boroncarbon 
resistors. This study included the 
development of mass_ production 
techniques and equipment, and 
qualification testing to military 
specification MIL-R-10509. That 


Boroncarbon 


Industrial Preparednes 


units suitable for mas 


phase of this contract pertaining t 
the production of 42-watt resisto1 
is now complete and the followin 
illustrations are intended to sho 
the general constructional detail 
and performance characteristics « 
this resistor. 

General constructional details a1 
shown in Fig. 1, corresponding to th 
principal steps in the manufacturin 
operation as follows: 

1. Deposition of the resistance filn 

2. Application of terminating band 

3. Spiralling the resistance film t 

obtain the required value of re¢ 
sistance. 

4. Applying terminal caps. 

5. Applying protective coatings. 

Boroncarbon units are distin 
guished by final coating of blu 
while deposited carbon units, « 
identical size, are given a brow 
finish. For the 12-watt unit, cerami 


dimensions are Yg in. 
17 


diameter 

go in. Finished dimensions ove 
terminal caps are 942 x %¢ in. Afte 
application of terminating bands 
units are baked in a conveyor ove! 
for two hours at 230°C, and ther 
processed in a continuous manne 
through automatic test equipment 
which sorts them according to re 
sistance value into 5% categories 
Spiralling units are provided wit! 
automatic resistance control whic! 
in effect continuously measures the 
resistance of the unit while it is be- 
ing spiralled and, at the desire 
point, stops the spiralling action t 
an accuracy of 2%. 
produced to a 1% 
subsequent adjusting procedure 
Terminal caps are silver plated 
Testing before application of pro- 
tective coat, the application and bak 
ing of protective coat, and testin: 
after baking are arranged as a con- 
tinuous automatic operation witl 
100% check on resistance value a 
the beginning and end of the process 


Resistors aré 
tolerance by ; 


Load Characteristics 


Load characteristics are shown it 
Fig. 2. The letters BOC indicate th: 
14-watt boroncarbon resistor, whil: 
DCC indicates the IRC deposite: 
carbon resistor. Composition resis- 
tors A and B, whose charactistics 
are shown for comparison, represent 
average performance characteristics 
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Resistor Characteristics 


Study for SCEL 


leads to development of 


1/2 -watt 


production and having extremely stable characteristics. 


Fig. 2: Load test characteristics of resistors 


of two prominent makes of composi- 
tion resistors. The value of resist- 
ance change increases with resist- 
ance value to a maximum of 1% for 
boroncarbon, slightly more for de- 
posited carbon. The direction of 
change is positive for boroncarbon, 
while it is negative for deposited 
carbon. MIL-R-10509 specifies a 
maximum permissable change of 2% 
on the resistance change test. Maxi- 
mum voltage specified for type BOC 
(142 watt) is 350 v. 


Moisture Cycle Test 


Results of moisture cycle test are 
shown in Fig. 3. The performance of 
boroncarbon (4-watt in all tests) 
and deposited carbon are equal in 
this respect and again show an in- 
creasing resistance change tendency 
with increasing resistance value. The 
maximum change, at 0.5 megohm, is 
1.9%. MIL-R-10509 allows a maxi- 
mum of 5% change on this test, 
which consists of ten 24-hour cycles, 
each cycle containing conditions of 
90 to 98% relative humidity, temp- 
erature variation from 65°C to —10°C, 
and each cycle containing a period 
of vibration testing. 

The effects of temperature cycling 
are shown in Fig. 4. It is seen that 
boroncarbon performance here is 
slightly better than deposited carbon, 
maximum resistance change being 
approximately 0.15%. MIL-R-10509 
allows a maximum change of 1%. 
The temperature cycle on this test 
consists of five cycles, 85°C to —55°C. 

The effect of soldering is shown in 
Fig. 5. Test conditions consist of 
three seconds immersion at 350°C to 
a point within \% in. of the resistor 
body. When subjected to this test, 
boroncarbon resistors are seen to 
change a maximum 0.12% in resist- 
ance, the direction of change being 
always positive. 


TELE-TECH * August 1952 


Fig. 3: Moisture test resistor characteristics 
Fig. 6 shows measurements of 
temperature coefficient for boron- 
carbon and deposited carbon, and 
indicates the relative position of 
temperature coefficients of resistance 
wire types commonly used in preci- 
sion wirewound resistors. Boroncar- 
bon resistors with values up to 500 
supplied with coeffi- 
cients of less than 100 parts per mil- 
lion per °C; 


| 
ohms can be 


values between 500 
ohms and 25,000 ohms to an average 
coefficient of 100 ppm; values over 
25,000 ohms show increasing temp- 
erature coefficient, reaching a value 
of approximately 180 ppm at 0.5 
megohm. Comparison of curves for 
deposited carbon and boroncarbon 
indicates that in the lower and medi- 
um range the use of boroncarbon 
against deposited carbon effects a 
reduction in temperature coefficient 
of approximately 3 to 1, while in the 


Fig. 5: Effect of soldering on resistance 


F 


Fig. 4: Resistor temperature characteristics 


higher range, 0.5 to 1 megohm, the 
reduction in temperature coefficient 
is of the order of 2 to 1. 

Fig. 7 shows frequency character- 
istics of boroncarbon and deposited 
carbon resistors compared with the 
three 


average of manufacturers’ 


composition resistors, indicating a 
considerable margin of performance 
in favor of boroncarbon and depos- 
ited carbon. Boroncarbon and de- 
solid 


posited carbon are shown by 


lines, there being no difference in 


. ° _ l 
performance between boroncarbon 


and deposited carbon in this respect 


Short Time Overload 


Fig. 8 shows the effects of short 
time overload, consisting of the ap- 
plication of 250% of rated voltage 
for five seconds. Performance of bo- 


(Continued on page 75) 


Fig. 6: Temperature coefficient measurements 


Fig. 8: Short-time overload characteristics 


CUES for 


BROADCASTERS 


Practical ways of improving station operation and efficiency 


Simplified Remote Control 
for Tape Recorders 


HENRY O. WORTHING, WMSC, 
Glens Falls, N. Y. 


NASMUCH as we operate with a 

small announcing staff, our tape 
recorders must carry a greater than 
normal share of the work in the stu- 
dio and, when the occasion demands, 
for nemo recordings. 

When we acquired our two Mag- 
necord PT6-A units, it was neces- 
sary to locate them so as to be ac- 
cessible to the announcer operating 
the control console and this resulted 
in a very crowded control room. It 
was decided to rack mount and con- 
trol the tape mechanisms from the 
control console, but due to the need 
ot these same recorders for nemo 
permanent connections 
could be made if they were to be 
readily removable from the rack. 

We mounted on the front panel of 
each PT6-A, a single pole, double 
throw switch, just below, and 
slightly to the left of the rewind po- 
sition of the control switch. On the 
power terminal strip at the back of 
the PT6-A, terminal +3 is the com- 
mon ac input to the switch and the 
motor fields. This line was cut and 
the switch side connected to the 
common terminal of the added sppT 
Local-Remote switch. (see diagram) ; 
the terminal side of the open line 3 
was connected to one of the termi- 
nals of the “Local-Remote” switch. 

The other terminal of the “Local- 
Remote” switch was connected to 
one side of the female section of a 
round rubber covered ac connector 
of the sewing machine type. The 
other side of this connector section 
was returned to terminal 3 of the 


work no 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 
own suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double-spaced 
text is preferred. Our usual rates will 


be paid for material used. 


power terminal strip. These connec- 
tor plugs have a rubber cap which 
can be forced into a convenient hole 
on the back of the PT6-A and need 
no further fastening. 


Reverberation Effects 
by Tape Recorders 


JOHN GORT, KOPR, Butte, Mon- 

tana 

FTER trying the idea described 

in “Echo Effects Produced by 

Splitting Tape” (TELE-TECH, Nov. 

‘D1, page 54), we found that the 

problem of splitting the tape and 

patching it back together became 

annoying. Consequently, we devised 
another method. 

At KOPR, there are three record- 
ing units which are operated as fol- 
lows: The line or lines on which 
echo effects are desired are recorded 
simultaneously on two _ recorders. 
However when the tape is cued in 
for playback, one tape is backed off 
1 to 142 in. more than the other. With 
the third machine running in the 
record position, the other units are 
switched on. If one of the playback 
units runs a little faster than the 
other, it can be corrected with a 
slight pressure on the offending sup- 
ply reel. This results in an echo tape 
on the third machine and no splitting 
or patching is required. 


““Local-Remote”’ control circuit for semi-portable Magnecord PT6-A studio installation 
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{ 
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SECTION 


FEMALE 
SECTION 


MERCURY 
TOGGLE 


Visible Phone Indication 


BILL GORDON, Chief Engineer 
CJDC, Dawson Creek, British 
Columbia, Canada 


ERE is the control room visible 

_B phone indication circuit which 
is in use at CJDC. It can be used on 
either dial or receiverlift phone sys- 
tems. Tension on the relay is re- 
leased until the relay operates when 


PHONE LINE 


ej 
ai 


LARGER 


NOV AC 


6 OR Il2V 
OC RELAY 


Relay and condenser connection to phone 
provides visible indication of calls 


the phone is rung. Most phone com- 
panies use 24 or 48 volts ac for 
ringing and the relay can be ad- 
justed until the armature vibrates 
and makes contact. The size of the 
condenser is not too critical but has 
to supply enough voltage to acti- 
vate the relay and yet not so big that 
it causes the phone to be inopera- 
tive. We use a 150 watt bulb which 
flashes when the phone is rung. 


A Universal Input System 


R. S. HOUSTON, Chief Engineer, 
KNBZ, La Junta, Colo. 


'Ty’O promote efficient operation 
with non-technical personnel, a 
system was needed to allow any 
mike to be plugged into any piece 
of equipment. The range of inputs 
runs from balanced, low impedance 
to unbalanced, high impedance. Mi- 
crophones originally intended to go 
with only one piece of equipment, 
have the same variable circuitry. 
All cables were fitted with stand- 
ard three-prong plugs, and inputs 
were standardized on the amplifiers. 
In the case of the unbalanced input, 
one of the wires from a balanced 
cable was shorted to ground at the 
input plug. This completed the cir- 
cuit from the microphone. Con- 
versely, in the case of an unbal- 
anced mike running into a balanced 
input, one of the cable wires was 
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orted to ground on the mike plug, 
us completing the input circuit. 
x the unbalanced mike to work 
to the unbalanced input, it was 
cessary for the same set of pins 
be shorted; i.e., for the same wire 
the cable to be grounded at both 
ids. Otherwise the signal will be 
iorted out at one end. It is neces- 
ry, also, for the extension cords to 


ve the proper polarity on the 
ugs at each end. 

The only unit which dictated 
hich wire should be shorted to 


ound was a remote amplifier with 
three-position mixer. This has an 


nbalanced input using “T” fad- 
s, and the common wire was 
rounded. Thus, all plugs were 


1ade to correspond to this type of 
iring. The 
yw for this system are: low imped- 
nce balanced or unbalanced to low 
npedance balanced or unbalanced; 
yw impedance balanced or unbal- 
high impedance unbal- 
nced. In the latter case, the mike 
as run directly to the grid. There 
no loss in quality this way, and 


possible combinations 


need to 


he loss in gain can usually be com- 

nsated for by the reserve gain 
resent in most amplifiers. With all 
ymbinations, the extensions may be 
ised without adapters or any spe- 
ial treatment. 


A Clock-Timed Remote 

Control System 

[AMES F. SMITH, KADA, 
Ada, Oklahoma 

A T KADA the Magnecorders run 
/\. an average of 3 hours daily with 
lelayed net and tape programs. The 
ape machines are rack mounted 
ome distance from the console, so a 
emote start-stop system is neces- 
ary. This is provided by relays 
I, J, K.”; ppst 6 v. relays are used. 
‘oils of I and J are series connected, 
ince the de supply is 12 v. de. Relay 
< has a series dropping resistor. It 
s necessary, for present operation 
vhen transcribing, to keep the B 
lus open until the Puller is started 

to prevent burning the tape with 
he bias and erase voltage. 

The diagram shows the changes 
n the PT6-AH, the dotted lines 
veing breaks in the original connec- 
tions. A four pin Jones plug makes 
onnection to the relay so _ the 
PT6-AH can be removed for servic- 
ing. Since most network programs 
start on the hour, quarter hour or 
half hour—just when the operator is 
in the middle of running a fifteen 
second TX, queing up a theme, an- 
swering the phone and discovering 
the Format for the next program is 
nissing from the book—too many 
tape programs were getting a de- 
layed start or are missed entirely. 
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It was decided that a clock timer 
was needed. We used the Telechron 
Model C28-G4, which has 48 tabs, 
each giving a fifteen minute period. 
If 30 minutes are needed, two adja- 
cent tabs are pulled, etc. It is pos- 
sible to set up all the recording pe- 
riods for a 12 hour period, at one 
time, with the assurance that, if all 
connections are made, the Puller will 
start on time. It is necessary to set 
the clock ahead about 30 seconds. 

The clock at KADA, during the 
first 5 weeks, started a tape at ex- 
actly 9:44:36 each morning and 
stopped it at 10:29:57 until a power 
interruption slowed it a few seconds. 
The clock can installed. 
The only precaution required is that 
it not be installed close to the re- 
cording heads, since there is consid- 
field around the clock. 
Originally our clock was at the top 
of the rack but caused so much hum 
when No. 1 Puller was playing back, 
that we moved it 
lower PT6-R Amp. 


be easily 


erable ac 


underneath the 


Maintaining Directional Pattern 

While Erecting Adjacent Tower 

L. L. DAWKINS, Ass't. Chief Engr., 
WPTF, Raleigh, North Carolina 


arly in 1949, believing that a CP 
E; for television would be awarded 
to us, gun” and 
constructed a new AM, 


FM and TV. A H-40 


tower was selected to support a four 


we “jumped the 
tower for 
Blaw-Knox 


section, heavyduty FM pylon and a 
three bay Super Turnstyle to pro- 
vide an height of 525 ft 
This erected approxi- 
mately 250 ft. from the 370-ft. 50-kw 
daytime radiator of 
directional 
with 


overall 
tower was 

a two-element, 
This 


involved in 


array. note deals 


problems main- 
taining directional monitoring points 
within legal tolerance while the pat- 
terns were being upset daily due to 
the nearby growing steel structure 

We encountered no particular dif- 
ficulty until the 100 ft 
reached on the new 


mark was 
During 
(Continued on page 92) 


tower 


Rack mounting layout for two Magnecord PT6-A recorders and amplifiers with auto time control 
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Fig. 1: PRD Type 907 wideband sweep generator covers the frequency range of 35 to 900 MC 


By HERBERT A. FINKE and FRANK BLECHER 


Polytechnic Research & Development Co. 


202 Tillary St., Brooklyn 1, 


'Q. HE extension of TV service to 

l the UHF band has developed a 
need for wideband equipment. This 
paper describes a fundamental sweep 
generator, shown in Fig. 1, that cov- 
ers the range from 35 to 900 mc. The 
unit features a novel tank circuit 
design that permits a 30 to 1 tuning 
range with high output available at 
all frequencies. A resonant vibrating 
reed provides the necessary fre- 
quency modulation. 

Fig. 2 presents a diagram of the 
r-f output and frequency 
available at all center frequency set- 
tings of the oscillator. The 


sweep 


instru- 
ment’s performance with regard to 
non-linearity of sweep and level of 
undesired amplitude modulation 
over the frequency range is illus- 
trated in Fig. 3. Because of the very 
low residual AM modulation, the 
sweep generator is ideally suited for 
aligning r-f and i-f amplifiers. In the 
UHF region, over 30 mc of sweep 
width are available. The large output 
voltages from the generator are par- 
ticularly useful when working with 
passive elements. By means of a cut- 
off attenuator, the output is con- 
tinuously adjustable to a minimum 
of 10 uv. 

In order to facilitate visual align- 
ment, a sinusoidal sweep voltage is 
provided for horizontal deflection of 
the oscilloscope. In addition, the 
sweep oscillator is blanked in order 
to remove the response pattern due 


52 


, Pee 


to the return trace, and to produce 
a zero base line on the oscilloscope. 

As shown in Fig. 4, the generator 
is basically a grounded grid Colpitts 
oscillator whose resonant circuit 
consists of the interelectrode capaci- 
ties of the 6F4 acorn triode and a 
variable inductance which is con- 
nected between the plate of the tube 
and ground. The conventional 
method of designing an oscillator 
which covers the frequency range 
from 200 to 900 mc is to use resonant 
elements in the form of a transmis- 
sion line. However, oscillators oper- 
ating at frequencies below 200 mc 
perform most efficiently with lumped 
inductance. Therefore, a combination 
of transmission line and lumped in- 
ductance tuning would be very ap- 
propriate for a broadband oscillator. 
A novel mechanical tuning arrange- 
ment was designed which permits 
optimum performance over the en- 
tire frequency range without requir- 
ing range switching. 

As shown in Fig. 6, a transmission 
line in the form of a thin metal strip 
mounted above the metallic ground 
plane is connected between the plate 
of the oscillator tube and ground. 
The effective length of the transmis- 
sion line is varied by changing the 
position of a sliding contact which 
shorts the transmission line to the 
ground plane. 

By changing the position of the 
sliding contact over this length of 


Wideband 


Featuring novel tank 


used for tuning; plates 


transmission line, it is possible t 
vary continuously the oscillation 
frequency from 900 to 150 mc. At a 
point on the line corresponding to 
oscillations at approximately 150 
Mc, a spiral lumped inductance is 
connected between the transmission 
line and the ground plane. The effec- 
tive length of this inductance is 
varied by changing the position of 
a centrally driven short circuit, as 
indicated in Fig. 6. 

For frequencies between 900 and 
150 mc, the contact arm on the spiral 
inductance is fixed in position at the 
junction of this inductance and the 
transmission line. When the sliding 
short on the transmission line has 
moved past this junction point, the 
two shorts are effectively in parallel 
As the sliding short on the transmis- 
sion line moves further away from 
the junction, its short becomes less 
and less effective and can finally be 
completely removed. The short on 
the spiral inductance then starts to 
move and continuously reduces the 
frequency to 35 mc. The Geneva 
wheel and lock ensures that this 
short starts to move at exactly the 
right instant. 


Waveguide Attenuator 


R-F output power is coupled from 
the sweep generator by means of an 
attenuator of the waveguide beyond 
cut-off type, mounted near the plate 
of the oscillator tube. This attenu- 
ator produces approximately 32 db 
attenuation for every cut-off tube 
diameter that the pick-up loop is 
moved. A small capacity “hat” is 
mounted on the end of a resistive 
pick-up loop, and is arranged so that 
it can be brought close to the plate 
of the oscillator tube. This ensures a 
maximum output of at least one volt 
into 75 ohms over the entire fre- 
quency range of the generator. The 
attenuator permits continuous ad- 
justment of the output voltage from 
one volt to 10 uv into 75 ohms at all 
operating frequencies. 

The resistive pick-up loop pro- 
vides a low vswr source impedance 
for the sweep generator at all fre- 
quencies. 

FM is accomplished by varying the 
capacity between the high imped- 
ance plate end of the transmission 
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weep Generator for VHF & UHF TV 


ircuit, instrument covers 35 to 900 me range. Shorted transmission line 
nounted at end of vibrating reed provide frequency modulation 
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Fig. 2: (1) Sweep and r-f output at center frequencies. Fig. 3: (r) FM sweep non-linearity and undesirable AM at maximum sweep 


ine and ground. A set of capacitor 
lates mounted at the end of a vi- 
brating resonant reed varies this ca- 
pacity sinusoidally with time. This 
set of plates vibrates in mesh with 
two other fixed sets of capacitor 
plates, one mounted to the plate end 
of the transmission line, and the 
other set grounded. The mechanical 
arrangement is illustrated in Fig. 6. 
In order to maintain the frequency 
deviation as constant as _ possible 
over the entire frequency range of 
the generator, the vibrating set of 
plates is ganged to the center fre- 
quency control shaft. 

A sinusoidally vibrating reed has 
several advantages over other meth- 
ods of frequency sweeping. By 
employing a_ sinusoidal horizontal 
deflecting voltage for the 
scope, very good sweep linearity is 
obtained. The sweep width is most 
readily varied by changing the am- 


oscillo- 


of 
sweep 


plitude of vibration the reed. 
Change in the width has 
negligible effect on the center fre- 
quency of the generator. 
Practically no microphonic AM 
apparent—even at very small sweep 


sweep 


is 


widths where microphonic effects 
are usually noticeable. This is due 
partly to the fact that small fre- 


quency obtained with 
very small amplitudes of reed vi- 
bration. 


sweeps are 


Oscillator Shielding 
Thorough shielding of the oscil- 
lator is provided so that radiated or 
spuriously conducted leakage is kept 
to a very low level. All power supply 
leads are thoroughly filtered, and the 
frequency control shaft which 
made of bakelite, is brought through 
a metallic cut-off tube to the front 
panel. 


is 


Fig. 4: (1) Schematic 


Several problems are encountered 

designing an for this 
wide band. For any length of trans- 
mission line, there is a multiplicity of 
which the 6F4 


in oscillator 


modes at tube 


may 
oscillate. The tube can oscillate at 
any frequency for which the length 
of transmission line is resonant in 


either the fundamental a higher 
mode. The circuit, though, will oscil- 


or 


late preferentially in the mode for 
which the difference the 
available negative conductance and 


between 


the positive conductance losses is the 
greatest. 

As indicated in Fig. 4, the 
circuit of the oscillator is shunted by 
the grid circuit loading and the plate 


resonant 


resistance of the oscillator tube. The 
grid circuit loading is due to cathode 
current flow to 
effects. It is desired that the circuit 
oscillate only 


and transit time 


in the quarter wave- 


length mode. This is the only pos- 


of grounded-grid Colpitts osciilator. Fig. 5: 


(below) Set-up used to determine frequency response of a two termina! 
pair network 


PLATE TO 
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SWEEP GENERATOR 
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(Continued) 
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SWEEP 
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Fig. 6: Internal construction of sweep generator indicates novel tuning arrangement 


sible mode of oscillation at frequen- 
cies in the UHF band and above, due 
to the very large grid loading which 
would the higher modes. 
However, at frequencies below 200 
mc, the inherent feedback capacity 
through the tube is insufficient to 
produce enough negative conduc- 
tance to overcome the tube and cir- 
cuit losses. Consequently, there is a 
strong tendency for the oscillator to 
jump to a higher mode of operation 
where there is sufficient 
conductance available to 


occur at 


negative 
sustain 
oscillation. 

This condition was remedied by 
bypassing the plate resistance of the 
oscillator tube with increased ca- 
pacity at frequencies below 200 mc, 
Fig. 6 illustrates how this is accom- 
plished. At high frequencies, the 
cathode-connected rotor of the vari- 
able capacitor is almost completely 
removed from the plate-connected 


stator and has negligible effect. As 
reduced, the rotor is 
gradually closer to the stator until it 
is separated from it by a piece of 
thin mica. By this technique, which 
effectively changes the C,, of the 
tube from its intrinsic value of about 
0.5 uuf to about 5.0 uuf, it is possible 
to reduce continuously the fre- 
quency to 35 Mc. 


frequency is 


Cathode Choke 

In order to permit tuning of only 
the grid-plate circuit of the oscillator 
over the broad range from 35 to $00 
Mc, it is necessary for the total 
cathode-to-ground impedance to be 
capacitive over the entire range. 
Since there must be a dc return 
between the cathode and ground for 
heater and cathode current, it is 
necessary to design a choke that 
will provide the necessary de return 
and yet permit capacitive reactance 


between cathode and ground at a 
oscillating frequencies. 

At first approach, this broadban: 
problem would appear to have fo 
midable aspects, and preliminary ex 
periments involved trials such a 
making high impedance lossy cab! 
several feet in, length and using 
spirally wound inner conductor. Th 
early results were not encouragin 
and other methods were tried. 


Selecting a Chok. 

In attempting to use typical choke 
for experiments over different por 
tions of the frequency range, it wa 
ascertained that, in general, a chok« 
that was suitably designed for th 
low frequency end of the band per 
mitted satisfactory oscillations ove 
the entire operating range. It wa 
further found that despite variations 
in form diameter on which the chok« 
was wound, and wire size, if chokes 
having self resonances anywhere 
from 30 to 100 Mc were used, a wide 
variety of geometric shapes was per 
fectly suitable for satisfactory oscil- 
lations. Fortunately, too, this type 
of choke appears to be extremely 
uncritical as far as position in respect 
to neighboring ground planes, so that 
its use represents an extremely sat- 
isfactory solution to this part of the 
problem. The actual choke used is a 
bifilar one to provide a cathode re- 
turn and filament heating path si- 
multaneously. 

By using this type of choke, it has 
been found possible to maintain 
satisfactory from 1,000 
mc down to as low as 20 mc; it is 
quite possible that this range could 
be lowered to 10 mc, if one so 
wished, by use of a suitable choke 
The limit of 35 mc as the low end of 
the sweep generator was set by the 
requirement of sufficient FM rather 
than by the ability of the unmodu- 
lated oscillator to go lower in fre- 
quency by the general techniques 
established. 

(Continued on page 75) 
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Jerome E. Respess, president of La Pointe Plascomo!d Corp., is shown 
with the experimental line of VEE-D-X UHF antennas developed at his 
engineering laboratory in Westport, Conn., 50 air miles from the experi- 


> 


esis cael 


ROOFTOP OF THE FUTURE SHOWING UHF TV RECEIVING ANTENNAS 


* 


* 


cere 


mental UHF transmitter at Bridgeport, Conn. From left to right: the Double 
Vee; Colinear Array; Stacked Bowtie; Corner Reflector; Cubicle Quad; Folded 
Dipole; Yagi; Rhombic; and Slot 
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Page from an Eugincer's Notebook 


Jumber 15—Graphic Calculator for Vacuum Tubes 


Easily-made device speeds computations of tube power, voltage 


and current relationships. Handy rule varies resistance load line 


By WILLIAM MOULIC, 


Chief Engineer, Moulic Specialties Co., Bloomington, Ill. 


f\HE device illustrated in Fig. 1 
i is for use with the conventional 
aracteristic family curves repre- 
nting the voltage and current re- 
tionships in electronic tubes. Its 
irpose is to present a method 
hereby power output, and current 
d voltage relationships may be 
tickly determined. The value of 
ad resistance may be conveniently 
ried to permit prediction of the 
sults of such a change. 
A number of common tube prob- 
ms may be quickly solved through 
e use of this calculator, including: 
The peak and thinimum plate cur- 
nts for a given grid voltage swing, 
ipply voltage and plate load re- 
stance; 2) The power output for a 
ven grid voltage swing, plate sup- 
y voltage, load resistance, and op- 
ating bias; 3) The optimum value 
load resistance for minimum dis- 
rtion. 


Construction 


As shown in Fig. 1, the calculator 
msists of a backing sheet (bristol 
ard or sheet plastic) upon which 
e characteristic curve sheet is 
aced. A particular calculator is not 
stricted to one sheet size. If it is 
ade large enough to handle the 
rgest curve sheet, any smaller size 
ay also be used without change in 
ocedure. The squaring edge is 
ther a raised portion of the back- 
g sheet or a separate strip fastened 
the backing sheet to provide an 
ignment frame for the curve 
ieets. A transparent rule with an 
igraved line along its length is 
tached to a pivot-slide which is 
ee to move in a slot along the 
wer edge of the squaring edge. 
his rule represents the resistance 
ad line. 
Scale A along the left vertical of 
1e squaring edge represents the 
ilue in ohms times (times 10, 100, 
000, ete.) load resistance. Methods 
ry using the calculator are the same 
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irrespective of the multiplier value 
for scale A. Linear scale B along the 
lower edge of the calculator is a ref- 
erence for the position of the sliding 
pivot, and may be divided into ap- 
proximately 0.1-inch marks. 

Resistance scale A can be devel- 
oped in the following manner: Select 
any convenient point near the upper 
edge of the squaring strip and let 
this point be 1 on the resistance 
scale. Also select a point on the pivot 
scale such that the included angle 
between the line through resistance 
value 1 and the pivot and the hori- 
zontal is 60°. 


Referring to Fig. 2, let cot 


—=R, = 1, where A is the dis- 
_— 
tance from the selected point 1 to 
E 


the pivot locus. Then cot 9¢=— 
Xx 


R., where X is the distance from the 


ee 4 
Rom 
x > 
f f 
| * > , 
g e 
‘ Ss . 
SS ~ \ Ll 
SS ‘ 


Fig. 2: Diagram for computing scale A values 


pivot locus to a second point on the 
resistance scale, R.,. 


Let R aR 4, cot 
{ cot (7y cot 9) 
For example, let 9 = 60 
/ 1.05 
/ 1.1 


then @ =58°47’, 57°35’, 56°25’, etc 
A calibrated scale for the calculator 
is shown in Fig 3. It may be copied 
directly, reduced or enlarged for use 
with calculators of different sizes. 

To use the calculator, a curve 
sheet representing the plate voltage, 
plate current family is placed so that 


Fig. 1: Calculator consists of backing sheet, scaled squaring edge, transparent rule and pivot-siide 
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(Continued) 
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SCALE A 
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Fig. 3: Calibrated scale for calculator is shown for values of ( and vy given below: 


7 


~ — et et et es 


the voltage axis is parallel with scale 
B, as shown in Fig. 1, The first step 
is to calibrate the calculator to the 
particular curve sheet being used. To 
do this, any convenient value of 
plate voltage is divided by a value of 
current, and the quotient is a resist- 
ance value. 

For example, in Fig. 1, 200 v. is 
divided by 10 ma. to give 20,000 


56 


@ 
40°55' 
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30°1 
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23°24 
se og 
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ohms. The rule is moved along the 
slot and pivoted until its engraved 
line passes through the values se- 
lected on the curve sheet and 
through the value 2 on the resistance 
scale. In this example, 2 on scale A 
represents 20,000 ohms and the en- 
tire scale is multiplied by 10,000. At 
this point, note the location of the 
pivot at 6.5 on scale B. If it is desired 


to change the load resistance to 40 
000 ohms, it is only necessary 
have the pivot at 6.5 and to move tl 
load line rule about its pivot until 
crosses the 4 on scale A. 


Constant Load Resistance 


As long as the load line rule mai 
tains a fixed slope, it represents 
constant load resistance for the tub 
The rule may be moved along tl 
slot to any value of supply volta, 
being considered for the tube ar 
calculations performed by conver 
tional graphical methods. 

An additional improvement to t!} 
transparent rule of the calculator 
a cursor made to slide along the ru! 
and with linear graduations « 
either side of a center zero mar} 
This cursor is moved along the loa 
line rule until the center zero mark 
fall on the grid bias value selecte: 
for the tube. The load line resistance 
value can then be adjusted until th 
cursor intercepts equal distances o 
grid voltage lines representing th 
peak values of the grid signal whic} 
will be superimposed on the bias. 


New WWY Radio Forecasts 

In addition to its established servic: 
of broadcasting radio propagation con 
ditions, the National Bureau of Stand 
ards has instituted a forecasting servic: 
on WWYV, effective July 1, 1952, whicl 
predicts communications condition 
over the North Atlantic for the next 1: 
hours. Prepared four times daily, th« 
short wave disturbance forecasts ar‘ 
transmitted in Morse code twice eac!] 
hour at 19.5 and 49.5 minutes past th¢ 
hour on WWYV standard frequencies o! 
2.5, 5, 10, 15, 20 and 25 mc. As before 
the letters “N,” “U,” and “W” are used 
signifying that present conditions ar« 
normal, unsettled, or disturbed, respec- 
tively. Following this letter indication i 
a digit whcih describes the expecte: 
quality of transmitting conditions on th¢ 
NBC-CRPL scale of 1 (impossible) t 
9 (excellent). For example, a forecast 
statement of W7 repeated five times at 
0500 UT means that at 0500 conditions 
are disturbed, and that average condi- 
tions are expected to improve to quality 
7 (good) in the period 0600-1800. 

For the past 18 months, the NBS 
Radio Warning Service has been mak- 
ing continuous 24-hour daily studies o! 
the North Atlantic circuits by special- 
ized techniques. The new disturbance 
information to be transmitted by WW\ 
is one of the results of this investigation 
Other radio disturbance forecasts whic 
NBS has supplied regularly for almost 
ten years are forecasts of propagatior 
conditions 1 to 25 days in advance and 
daily 24-hour forecasts. Neither of thes: 
services are broadcast by WWV but ar: 
distributed by airmail, telephone, and 
telegraph. Similar forecasting services 
are provided for North Pacific circuits 
by NBS at Anchorage, Alaska. 
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Hidophor Projector for Theatre TV 


New system employs unique light valve principle to produce 


large-screen pictures approaching the quality of motion pictures 


new system for large screen 
, eer TV projection—Eidophor— 
s recently been introduced in the 
S. by Twentieth Century-Fox 

lm Corp. Essentially of the same 

ye and shape as conventional mo- 

yn picture projectors, the device 
ovides ample illumination to sat- 
fy the needs of even the largest 

eatres. See Fig. 1. 

Credit for the discovery of the 

vel principle used in the system 
elongs to Dr. Fritz Fischer of Swit- 
erland’s Federal Institute of Tech- 

logy, who died suddenly in 1947. 
[he development of the basic black- 
nd-white system, initiated 12 years 
go, has been carried out by Dr. 
fugo Thiemann of the Swiss Insti- 
ite and Dr. Edgar Gretener A. G. 
f Zurich. 

Twentieth Century-Fox, which 
1olds the world-wide rights for the 
manufacture and distribution of the 
projectors, has adapted Eidophor for 
olor through its joint efforts with 
CBS. Engineering development by 
['wentieth Century-Fox has been 
under the direction of Earl I. Spon- 
ible, co-inventor of the sound-on- 
film process currently used through- 
ut the motion picture industry. 


Operating Technique 

Operation of the Eidophor system 

s illustrated in Fig. 2. Light from the 
ire lamp (1) through the 
perture plate (2), color wheel (3), 
ondenser lens (4) and strikes the 
iirror bar system (5). This plane 
nirror is tilted at 45° to the direc- 
ion of this initial light beam, and 
as open slits between and about as 
‘ride as the parallel mirror bars. 
‘onsequently, half of the light passes 
hrough (5) and is lost, while the 
‘ther half is reflected down on the 
spherical mirror (7). Assuming for 
he moment that the thin oil surface, 
x Eidophor liquid, covering (7) is 
1ot disturbed, the incident light on 
irea (8) will be reflected back to 
the parallel mirror bars of (5) and 
on to (1) along the same path as the 
original incident beam. On the other 
hand, if the liquid surface is de- 
formed by an electron beam from 
zun (6), the light impinging on (7) 
will be deflected so that the reflected 
beam does not strike the mirror bars 


passes 
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HOW GOOD IS EIDOPHO 


R PICTURE QUALITY? 


A recent demonstration using a 525-line raster, 8 MC bandwidth and field-sequential 
color projected on a 15 x 11.5 ft. screen, gave the editors of TELE-TECH the following 


impressions: 


@ Overall quality was splendid and approached that of best motion picture pro- 


jection. 


@ Brightness was about equal to motion pictures. 


Definition was excellent. 
@ Color fidelity was very good, with only 
normally be noticed by lay observers. 


slight color ‘‘hangover’’ which would not 


@ Contrast ratio of 1:200 was quite adequate. 


of (5) but rather passes through the 
slits and then through the projected 
lens (10), to the directing mirror 
(11), onto the theatre screen (12). 


Fig. 1: Eidophor system comprises: (1) Projector; (2 


Definition is determined by the 
number of mirror bars, which pro- 
ject parallel lines of light on area 


(Continued on page 112) 


) Projection light beam hood; (3) Color wheel; 


(4) Auxiliary services, vacuum pump and cooling system; (5) Projection lamp; (6) TV receiver circuits 


Fig. 2: Operational diagram shows arc source, color wheel, lenses, mirrors and electron gun 
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Microphone Directivity anc | 


Applications for omnidirectional, semidirectionc 


Importance of Distance and Directivity Factor 


------ 4000 C.P 


S 
Ss 
Ss 


Fig. 1: 


Polar patterns of (a) omnidirectional and (b)semidirectional microphones for three frequencies 


By B. B. BAUER 


Vice-President Engineering 


Shure Brothers, Inc., 225 


| RIDGING tthe auditory gap 
between binaural human hear- 
ing and the monaural characteristics 
of conventional pressure micro- 
phones is the directional 
phone, 


micro- 
partially to 
overcome the limited sound localiz- 


which serves 
ing capabilities of monaural systems 
by concentrating on desired sounds. 
This article migrophone 
directivity and the utilization of di- 
rectional microphones in the light of 
recent developments. 


reviews 


The choice of a microphone by the 
purchaser depends upon several fac- 
tors—technical, financial, and aes- 
thetic; an important consideration is 
the mode of the moment. At this 
writing, the “new look” in micro- 
phone fashions is the elongated 
miniature type. Unfortunately, as is 
often the way with fashions, the 
choice of the mode of the moment 
does not necessarily indicate com- 
pliance with sound physical princi- 
ples. It is well to remember that 
while miniaturization per se is not 
bad, it is not good—unless direc- 
tional properties are kept in the 
foreground. 

To review the directional perform- 


58 


W. Huron St., Chicago 10, Ill. 


ance of pressure’ microphones, 
Fig. la shows the polar patterns of 
the A.S.A. Standard Type L micro- 
phone and preamplifier. It is the 
forerunner of all present-day omni- 
directional “miniature” micro- 
phones. Only one surface of the 
diaphragm is exposed to sounds, 
and, therefore, the directional prop- 
erties are dependent solely upon the 
ability of sound pressure to reach 
the diaphragm front. The diameter 
of the microphone is only 0.936 in., 
and sound pressure from all direc- 
tions can reach it very well indeed. 
As a result of this small diameter, 
this microphone is quite non-direc- 
tional, or “omnidirectional.” The 
directivity patterns at 250 and 1000 
cps do not deviate from a perfect 
circle by more than 0.5 db. At 4000 
cps, the response begins to drop 
from the side and the rear; never- 
theless, it is still within 3 db of 
being uniform. Although omnidirec- 
tional pickup reverberant 
qualities and is useful for sound 
level measurements, it does not pro- 
vide sufficient control over un- 
desired sounds; this accounts for the 
continued popularity of the earlier 


retains 


Fig. 2: Recent small gradient type element 


type semidirectional microphones i: 
many broadcasting and communica 
tions applications. 

The polar patterns of a _ typica 
semidirectional microphone ar 
shown in Fig. 1b. Sounds with fre 
quency of 250 cps and below are re 
ceived by the microphone witl 
almost complete uniformity. How- 
ever, beginning with 1000 cps anc 
above there is considerable directiv- 
ity caused solely by the diffraction: 
of sound around the microphon 
case when the wavelength is com- 
parable to, or than, the 
dimensions of the case. Therefore 
directivity increases with frequency 
Semidirectional microphones _ aré 
useful in separating high frequency 
noises, such as applause and foot- 
steps from the voice of the com- 
mentator. 


smaller 


Improving Directivity 

To improve directivity at low fre- 
quencies without a corresponding 
increase in size, the velocity micro- 
phone was developed in 1932. Veloc- 
ity microphones owe their directiv- 
ity to the “gradient” of sound 
pressure, that is, to the space-rate 
change of sound pressure in the 
direction of propagation. The front- 
and-back directivity may be plotted 
figure-8 polar pattern. The 
construction consists of two elon- 
gated pole pieces and a thin alumi- 
num ribbon which floats back and 


as a 
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Miniaturization Effects 


nd directional microphones outlined. 


n using different types is analyzed 


th in the magnetic field as a re- 
lt of sound pressures at its sides. 
Despite the many valuable char- 
teristics of gradient microphones, 
ten a unidirectional microphone is 
sired. In the phase shift micro- 
one, the sound travels an addi- 
nal distance before reaching the 
ar entrance ports. Therefore, the 
essure at these ports is delayed, 
using a phase shift. To this point, 
e operation is identical with that 
the gradient microphone. How- 
er, a new element is now intro- 
iced, in the form of an acoustical 
1ase shift network designed to shift 
e phase of sound entering the port. 
ine should keep in mind that the 
<ternal phase shift varies directly 
ith the frequency. Therefore, the 
ternal phase shift must also in- 
ease with frequency to maintain 
he directional pattern at all fre- 
fulfill this condition, 
shift network is designed 
) provide an internal phase shift 
hich is proportional to frequency 
1roughout the important working 
inge of the instrument. 


iencies. To 
ie phase 


Small Directional Microphones 
In Fig. 2 is shown a new small 
radient type element introduced in 
Viay 1952. The magnetic structure 
ynsists of a soldered assembly of 


two Alnico magnets, two soft iron 
pole pieces, and a ribbon mounting 
frame. The assembly is 2% in. long, 
g in. wide, and '% in. deep. The 
ribbon element is approximately 
1 in. long, ‘6 in. wide, and 0.0001 in. 
thick, and it is suspended in the air 
gap so that it is free to move to-and- 
fro with a approxi- 
mately 0.003 in. at either side. The 


clearance of 


ribbon is suitably insulated from the 
frame, and the 
tions are made to the terminals at 
either end. To protect the ribbon 
from dust, a fine mesh screen is in- 


electrical connec- 


stalled at both sides before magnet- 
izing. Access to both sides of the 
ribbon is achieved through perfo- 
rated metal grilles. The lower part of 
gradient 


the case enclosing the 


element contains the low imped- 
ance-to-line transformer, and a 
switch for selecting either the low, 
medium, or high impedance wind- 


ing. The case is mounted on a cable 
connector shell through a 
bushing. The shell contains a fre- 
quency 


rubber 
modifying choke and a 
voice-music switch. 
A relatively small unidirectional 
phase shift microphone cartridge in- 
troduced in March 1£51 is shown in 
Fig. 3. The front of the diaphragm is 
freely exposed to sound. After trav- 
eling around the piece, the 


| 


pole 


ig. 3: Unidirectional phase shift cartridge has a cardioid polar pattern at all important frequencies 
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enters 


through the slit 
formed by the voice coil and the 
bobbin, which is part of the phase 
shift network, into the chamber at 
the rear of the 
thereupon it is bypassed through the 


pressure 


diaphragm, and 


screens into the inner 
volume of the magnet and into the 
chamber. An 
choice of acoustical constants of the 


acoustical 


rear appropriate 
slits, screens and volumes produces 
a phase shift 
quency throughout the useful fre- 


proportional to fre- 


quency range of the network. The 
polar pattern is a cardioid at all im- 
portant frequencies 


Physical Characteristics 

The unidirectional unit is ap- 
proximately 15% in. square and 24 
in. long. It is mounted in a case 
rubber 
multi-impedance 


transformer is 


mounts. The 
coil-to-line 
below the 
unit and the switch is conveniently 


using elastic 
voice 


located 


accessible at the rear base portion. 
The profile of the 3-in. deep case as 
audience is 


seen by the approxi- 


mately 2 in. wide 

The ability of a directional micro- 
phone to favor reception of frontal 
number 
Factor. This 
term is defined as the ratio between 
the power transmitted by the micro- 


sounds is described by a 
called the Directivity 


phone owing to frontal sound and 
the power transmitted -owing to 
random sounds of equal intensity 
To determine the Directivity Factor, 
let the sounds from the performer 
impinge directly upon the front of 
the microphone and note the powe1 
output. Next, direct 
sound and let the noises and other 


remove the 


undesired sounds, as from excessive 
(Continued on page 110) 


Fig. 4: Directivity and Distance Factors for 
nucrcphone polar patterns of Limacon fami'y 
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Measurement of Amplitude Linearity 


Overall system performance may be accurately determined by proper measuremen 


characteristic. Terminology such as gamma, gradient and gain are clarified. Pictur« 


By W. K. SQUIRES 
Sylvania Electric Products Inc. 
10-22 Lawrence St. 
Flushing, N.Y. 


MPLITUDE linearity is one of 
‘Mmany factors which determines 
the performance of a picture trans- 
mission system. It is also a factor 
which has received a disproportion- 
ately small amount of engineering 
attention in view of its effect on the 
quality of the TV picture. The pur- 
pose of this paper is to outline the 
methods of expressing the amplitude 
characteristic of all or parts of the 
TV system. It is felt that complete 
consideration of system performance 
including noise characteristics is be- 
yond the scope of this paper. The 
very thorough paper of Oliver treats 
the situation in detail. Therefore the 
material presented here is funda- 
mental and aims only at clarifying 
an often and easily misunderstood 
subject. 

Fundamentally, then, what must a 
TV system do? It certainly is un- 
necessary and often undesirable, ex- 
actly to reproduce the original 
scene. The output from the display 
device may not be like the original 
scene when expressed in physical 
terms, but when the eye is consid- 
ered as an integral part of the re- 
producer, the illusion of viewing the 
original scene may be accomplished. 
This philosophy is implicit in all our 
present standards and becomes even 
more obvious when we begin to add 
chromaticity information to our sys- 
tem. 


Fig. 1: Transfer characteristic results in dif- 
ferent values of gamma for various inputs 
100 


OUTPUT 


INPUT 


60 


It seems that the term amplitude 
linearity is somewhat of a misnomer 
because we do not necessarily want 
a reproduced brightness which is di- 
rectly proportional to that of the 
original scene. The desired transfer 
characteristic may involve a large 
number of variables including the 
limitations of the equipment as well 
as physiological, psychological, and 
aesthetic factors. Since we, as engi- 
neers, are not satisfied with such a 
vague and variable situation, we can 
summarize our requirements in more 
rigorous form. The transfer charac- 
teristic of the system should be 
known and_ controllable. Conse- 
quently, it is necessary to measure 
and express the amplitude transfer 
characteristic so that, regardless of 
what its form may be, the overall 
performance of the system can be 
accurately determined. 


Measurement Diifiiculties 


The difficulty in accomplishing 
these two requirements of measure- 
ment and expression is implicit in 
our mathematics; that is, with the 
mathematical tools at our disposal at 
the present time, the solution of 


equations representing non-linear 
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Fig. 2: Transfer characteristic of 16AP4-A has 
constant slope, giving one value for gamma 


elements is, at the least, ponderous 
and unrewarding, and often impos- 
sible. The classical approach to non- 
linear devices usually involves rep- 
resentation by a power series with as 
many terms as needed for the de- 


sired accuracy. When we are fortu 
nate, it is sometimes possible t 
represent the device by a single ex 
ponential; it has been pointed out 
notably by Oliver, that the pictur: 
tube characteristic can be approxi 
mated and manipulated in this way 
Regardless of the technique used, in- 
terpretation of the statements pose 
somewhat of a problem, and not 
small part of the problem is that o 
terminology. 


Gamma 

The most commonly used, anc 
most frequently misinterpreted tern 
is gamma. If some portion of thx 
amplitude transfer characteristic car 
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produced by small changes in the value of K 


be approximated by a single expo- 
nential we can state that over the re- 
gion of approximation: 

Output = K (Input) (1) 
and the exponent is gamma. It is 


sometimes written as follows, after 
taking the logarithm of both sides: 


~ Log (Input)  —(2) 


Of course, for any single value of 
gamma this expression will become 
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n Television Receivers 


ind expression of the amplitude transfer 


ube brightness and tone rendition examined 


straight line when output versus 
put is plotted on log-log paper, 
nd the slope will be gamma. 

If the transfer characteristic we 
re considering followed this law 
rough all values of input, this 
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Fig. 4: Amplitude transfer characteristic of 


19AP4-A picture tube has wide range of slopes 


vould be a simple and useful ex- 
pression. However, suppose we have 
1 device which has the transfer 
‘haracteristic shown in Fig. 1 as 
slotted on log-log paper. 

Gamma is just eq. (2) evaluated 
or some point on the curve. It 
hould be noticed that this curve is 
not a straight line on the log-log 
lot. As we consider points on the 
urve, we obtain different values of 
‘amma. The statement of a gamma 
n this case is meaningless unless we 
say at what point it applies. Even 
then its usefulness is small unless 
some procedure such as has been 
ised in photography is employed. 
Then the gamma that is stated is the 
maximum gamma of the curve. Since 
there are an infinite number of 
‘urves which can have the same 
maximum gamma, the value of such 
an expression is debatable. However, 
if we consider a transfer characteris- 
tic of a typical picture tube the situ- 
ation is somewhat better, as can be 
seen from Fig. 2. 

In this case, the slope of the curve 
is constant over a wide range of in- 
put values. Therefore, over this 
range, a single value of gamma may 
apply. For this curve, gamma has 
meaning; that is, the device follows 
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+ JAP4-B 


Fig. 5: Plot of 19AP4-A gradient indicates con- 
siderable compression of biacks and highlights 


a 2 power law, or has a gamma of 2 
from about 8 v. to 40 v. of input 
Outside of this 
gamma cannot be meaningfully ap- 
plied. 


range the term 


Gradient 


Oliver has defined another term, 
gradient, which is described as “the 
slope of the overall brightness char- 
acteristic when plotted on log pa- 
per.” This differs from 
that it is defined as the ratio of the 
derivatives of the log output to the 


log input. 


gamma in 


d (Log Output) 

d (Log Input) (3) 
By plotting g as a function of in- 

put, curves of considerable useful- 

particularly 

with systems which cannot be repre- 


ness can be obtained 
sented by a single exponential. Ac- 
tually, a non-linear device following 
a simple exponential law should be 
represented by a more general ex- 
pression than eq. (1), 
low. 


as shown be- 


Output = K, + K, (Input)" (4) 


K, in the case of a picture tube 
could be the background or bias set- 
ting. How the log-log plot of a typi- 
cal device varies with K, is shown 
in Fig. 3. In this case, n= 2 and 
K 1. It can be seen that positive 
values of K, produce curvature 
which tends to decrease the slope, or 
gradient, in the region of curvature, 
and that negative values of K 
duce curvature of an increasing gra- 
dient. 

It can also be seen from Fig. 3 that 
very little change in K, is required 
to produce a large change in curva- 
ture at low levels. One effect of this 
high sensitivity to K, is to make the 


pro- 
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transfer characteristic gives incremental gain 


so called brightness control in TV 
receivers a contrast control. 

In these 
practically nothing. Sometimes gam- 


curves gamma means 
ma is used with the meaning that it 
is the slope of the curve over its 
straightest portions. As little rigor is 
attached to 
would appear that the use of gradi- 


such a definition, it 
on ’ ld : ’ le } se . form: 
ent would provide the same iIntorma- 


tion and at the same time be quite 


rigorous. A simple example of the 
application of the expression, gradi- 
ent, can be obtained by plotting the 
amplitude transfer characteristic of 
a picture tube. A 19AP4-A is shown 
in Fig. 4. For this plot, a back- 
ground bias of about 10 v. above cut- 
off was used. It should be noticed 
that this curve approaches a straight 
line on log-log paper over a fairly 
short range of input values. This can 
be seen quite clearly from a plot of 
the gradient of this tube, as shown 
by Fig. 5 


Gradient and Compression 


As the gradient is small (ap- 
proaching unity) at low levels, and 
quite large (approximately two) at 
high levels, the reproduced picture 
will suffer from considerable com- 
pression of the blacks. As the gradi- 
ent of this tube falls off at very high 
brightness levels, there is also some 
compression of highlights compared 
to the lighter shades of grey. If the 
tube were perfectly linear, it would 
have a gradient which would be a 
constant of unity. 

Gradient is most useful when de- 
scribing overall 
transfer. As the derivative of log 
output divided by the derivative of 
log input is just the ratio of the 
percentage change in output to the 
percentage change in input, gradient 


system amplitude 


expresses the situation much as it is 
seen by an observer. A plot of over- 


all gradient versus original scene 


(Continued on page 90) 
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Y ERMANIUM and silicon crystals 
ie used for detecting and mixing 
microwave signals are essentially 
voltage operated devices. Their lo- 
cation at points of maximum electric 
field intensity is important, and the 
polarization pattern or mode of the 
electromagnetic field must be care- 
fully considered in determining the 
optimum location. 

When dealing with very short 
wavelengths, three cm or less, the 
location problem may be solved by 
using a waveguide of relatively small 
cross-section, so that transmission 
will be restricted to the dominant 
mode. The crystal may, by this 
means, easily and properly locate at 
the midpoint of the long dimension 
of the cross-section. The procedure 
is subject to objection, however, as 
the dimensions may become so small 
as to result in excessive attenuation, 
and the power handling capacity of 
the waveguide is limited by the haz- 
ard of voltage breakdown of the gas 
filling the guide. 

Increasing waveguide dimensions 
removes the latter two impediments, 
but the larger dimensions may per- 
mit higher order modes. This intro- 
duces the difficulty that a crystal 
properly located for one mode does 
not necessarily represent an accepta- 
ble location for higher order modes. 

An elegant solution to the di- 
lemma would be the provision of a 


tal mixers. Accurate positioning in waveguide measurements assured 
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detecting medium responsive to the 
energy of the microwave, but the 
microwave photon energy, at a 
wavelength of three cm is of the 
order of 2x 10% that required for the 
photocell responsive to the longest 
known wavelength, and no other 
available media responsive to the 
energy are known. The _ location 
problem, among others, was sur- 
mounted by use of an ionized gas 
tube. 

The experimental equipment con- 
sisted of a reflex klystron oscillator 
operating at 9,375 mc together with 
a power supply and square wave 
modulator, a crystal monitor to en- 
sure constant r-f power input to the 
gas tube detector, calibrated and un- 
calibrated attenuators, standing wave 
detector, matching stub, plunger 
tuner, calibrated amplifiers for read- 
ing sensitivity levels, and the gas 
tube connected to a vacuum mani- 
fold. Fig. 1 shows the equipment 
setup employed in the experimental 
waveguide system. 


Power Supply 


A regulated power supply was 
connected to the electrodes of the 
tube for excitation. In parallel there- 
with, protected by a blocking con- 
denser, was a calibrated amplifier to 
measure the output of the gas tube. 
A diagram of the de system, with 


Fig. 2: (r) Direct 


High-Sensitivity Gas Tube Detector | 


Rugged gaseous discharge tube equals or surpasses performance of crys- 


connections to the amplifier, is pr 
sented in Fig. 2. 

The first type of tube used wi: 
made from 8 mm pyrex tubing co 
taining two parallel, nonconcentri 
nickel cylinders 1.27 mm in diamet 
and separated 2.47 mm, center-t 
center at the free ends of the ele 
trodes. (This is hereinafter referr« 
to as the “cylindrical tube” and 
shown in Fig. 3.) Correspondin 
separations of closest surfaces we! 
1.22 mm at the free ends. Electrode 
were approximately 28.6 mm lons 
sufficient to pass through the enti: 
long cross-section dimension of th 
waveguide. The cylindrical tub 
proved to be the most sensitive o 
any of the geometries employed. 


Rectangular Tube 


The next type of tube (hereinafte: 
referred to as the “rectangula 
tube”) contained electrodes made o 
flat rectangular nickel plates, sep- 
arated approximately 1.27 mm, and 
of dimensions 15.9 mm wide and 
25.4 mm long. The glass envelop 
was a_ rectangular parallelepiped 
blown to fit snugly into, and com- 
pletely fill the interior of the wave- 
guide of interior cross-section 9.53 
mm x 22.2 mm. 

Another type used (hereinafte: 
referred to as the “test bulb”) was 
a commercial neon test bulb. The 
electrodes of this commercial tube 
were also of nickel and of similai 
separation and size as the “cylin- 
drical tube,” but only 7.95 mm long 
The electrodes were activated ove 
the surface with oxides of barium 


Fig. 1: (1) Equipment setup in experimental waveguide system 


current system with amplifier connections 
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d strontium. The gas pressure was 

mm of mercury and the neon gas 
as mixed with a fraction of 
‘recent of argon. 

Preliminary experiments with the 
vlindrical tube disclosed that: (a) 
etection was only possible when the 
ibe was excited into glow region 
ut not possible in the are condition 
ecause of The intensity of 
he detected signal varied somewhat 
nearly with current density, (b) 
xeing assured that only the TE 
ode was present in the guide, the 
scharge tube was inserted endwise 
1 the tube and moved slowly across 
om one vertical side of the guide 
» the other. The intensity of the de- 
‘cted signal varied roughly ina sine 
ave pattern, being greatest at the 
iidpoint, the location of the greatest 
lagnitude of intensity in 
lis mode. 

The intensity of the detected sig- 
al varied directly with the manipu- 
ition of field attenuators. Of the 
arious mounting positions conven- 
ent, the greatest sensitivity resulted 
vhen the plane of the electrodes was 
n the greatest degree parallel to the 
lirection of the microwave electric 
ield intensity, and covered the por- 
ion of the waveguide cross-section 
n which the electric field intensity 
vas greatest. 

From observations (a) and (b) 
ibove, two preliminary conclusions 
nay be drawn leading to an expla- 


one 


noise. 


electric 
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the 
greatest 

tube 
supply of 


nation of 
(1) the 


at gas 


action: 
occurs 
giving the 
electrons, and 
(2) detection is the result of the ac- 
tion of the microwave electric field 
intensity on these electrons. 


detecting 
sensitivity 

conditions 

greatest 


Detection Efiect 


On the half of the microwave cycle 
in which the direction of the electric 
field intensity vector is from anode 
to cathode, the microwave field im- 
positive the 
its velocity in 
the direction of the anode. A transfer 
of energy from the microwave elec- 


parts acceleration to 


electron, increasing 


tric field to the moving electron is 
effected, and the intensity of the 
microwave field is decreased. By the 
same reasoning, on_ intervening 
halves of the cycle electron velocity 
is decreased, with a resultant energy 
transfer from the electron to the 
microwave electric field. 

Fig. 4 shows the effect of the pres- 
ence of an electron stream in con- 
junction with the field 
being pulsed. The magnitudes of the 
microwave electric intensities on the 
the microwave 
cycles are decreased since the micro- 


microwave 


positive halves of 
wave field is imparting energy to the 
electrons. On the remaining halves 
of the cycles, the situation is re- 
versed, and the microwave electric 
field intensities are increased. 


Fig. 6: Characteristics of argon at different pressures 


Fig. 4: (1) Non-symmetrical wave and detected audio intensity 
in presence of electron stream. Dotted lines show reference sym- 
metrical wave in absence of electron stream. Fig. 5: 
intensities 
no detection 


(r) Sym- 
in absence of an electron stream results in 


The the 
field therefore results in a net aver- 


presence of microwave 
age current decrease, shown by the 
dotted line parallel to the magnitude 
of the de field in Fig. 4. When this 
with the magnitude 
during periods when the microwave 
field is off, a net ac component at the 
audio pulse rate 

Fig. 
the 
microwave and de 


is combined 


IS observed 
5 shows the time variation of 
intensity of the 
fields in the ab- 
an electron stream. It 


electric field 


sence of will 
be noticed that there is no 
in the 


ties, 


variation 
average of the el: 
whether or 


ctric intensi- 
not the pulsed 
microwave field is present, and no 
detection results. 

The resultant asymmetrical micro- 
wave electric field intensity (Fig. 4) 
influences 


the external circuit in a 


manner similar to the action of the 
electron beam in a klystron. The 
microwave portion of the field ac- 


celerates the electron positively or 
negatively. The time rate of change 
of the electric field due to the elec- 
tron in flight induces a 
the external circuit. 


current in 
This microwave 
portion of the total current is aver- 
the 
distributed capacity of 


and 
the external 
circuit, resulting in a net decrease of 


aged, owing to resistance 


total discharge current as shown in 
Fig. 4. 
Having determined above that de- 
tection sensitivity is greatest when 
(Continued on page 121) 


Capacitors 

Incorporating the use of newly-developed 
X-250 high-temperature impregnant, type AQ 
capacitors offer capacitance stability over a 


wide temperature range (from 65°C: to 
125 C.), without derating, plus high insula- 
tion resistance, low power factor and high 


test voltage. These capacitors are supplied in 
the extended foil, non-inductive type con- 
struction. They are capable of meeting all 
military requirements, and are especially 
recommended for use under adverse operat- 
ing conditions. Hermetic sealing is provided 
by use of glass-to-metal seal terminals. They 
are available in a variety of hermetically 
sealed metal tubular cases and construction 
styles.—Astron Corp., 255 Grant Ave., E. 
Newark, N. J.—TELE-TECH 


Ferrite Rod Antennas 


A new line of ferrite rod antennas includes 
14 in. diameter x 8 in. long, 5/16 in. diamete: 


x 8 in. long, 3g in. diameter by 5 in. long, 


in. diameter x 7 in. long and other required 
ize Inductances are held to +15 of 1 and 
matched to the set for which they are in- 
tended. The antennas come without mount- 
ings or with mountings to the specifications 
desired.—Heppner Manufacturing Co., Round 
Lake, Ill.—TELE-TECH 


Terminal Block 
A new terminal block, known as the Curtis 


“FTB,” is a feed-thru type with solder o1 
screw connections on one side and provisions 


to receive banana plugs on the other. This 
new unit is factory assembled in any number 
of terminals from 1 to 16. Each terminal is 
individually insulated and held permanently 
in a metal strip. The ““FTB” is conservatively 
rated at 300 v. between terminals of opposite 
polarity and to ground, 20 amps.—Curtis De- 
velopment and Manufacturing Co., 3266 N. 
a Street, Milwaukee 16, Wis.—TELE- 
TECH 


Broadcast Console 


The 250A Console is a completely self- 
contained ac operated unit esigned for 
high quality control in AM, FM or TV 
broadcasting. The preamplifiers are only 
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15, in. wide, 414 in. high and 9 in. long, and 
the line amplifiers and power supplies 
are only 23g in. wide. The standard console 
contains five A-428A preamplifiers for mi- 
crophone preamplification, and two A-428A 
preampliers for boosters. There are also 
two A-429A line amplifiers, one A-429A 
monitor amplifier, two P-522A power sup- 
plies and one P-523A power supply. Pro- 
visions are made for two _ additional 
preamplifiers for increased microphone fa- 
‘ilities. Nine mixing controls with a total 
possibility of 18 inputs through switching 
keys and patching panels make up the basic 
input circuit. Available input impedances 
are 30/150/250, or 600 ohms with a nominal 
output impedance of 600+ ohms. The fre- 


quency response 1S 


1 : +1 db from 20-20,000 cps 
and the signal-to-noise ratio is 70 db.—Dis- 
tributed by Graybar Electric Co., Inc., A'tec- 
Lansing Corp. 9356 Santa Monica Blvd., Bev- 
erly Hills, Calif.—TELE-TECH 


AC Regulator 

A precision ac line voltage regulator suit- 
able for regulating voltage to analog comput- 
ing set-ups, servo systems, etc. will regulate 


Five-Inch Oscillograph 


Model 670 five-in. oscillograph for A) 
and TV receiver alignment contains d 
amplifiers to provide excellent square way 
response on both high and low frequencie 
Deflection sensitivity in mv/in. is: vertic: 


amplifier, 10; vertical direct, 12,000; hori 
zontal amplifier, 70; and horizontal direct 
13,000. Frequency range of the _ vertical 
amplifier is de to 500 KC, down 3 db. It is 
useable to 2 MC. Horizontal range is 0 to 
250 KC. Sweep oscillator covers 3 to 50 KC 
and fixed sweep frequencies are 30 and 7875 
CPS. Power consumption is 65 watts at 
115 v. ac. The 28-lb. unit is 9.25 x 12.25 x18 
in.—Hickok Electrical Instrument Co., 10523 
Dupont Ave., Cleveland 8, Ohio.—TELE- 
TECH 


° 
Insulation 

A new electrical insulation made of braided 
fiberglas with a coating of silicone rubber, 
known as BH “1151,” is a class H insulation 


line voltage to 0.01% and has a transient time 
constant of less than 0.01 sec. It may be used 
on either 60 or 400 CPS lines. This unit which 
is Known as the model 116, has a power 
handling capacity of 100 v. amps. The tran- 
Sient time constant of less than 0.01 sec. meets 
present needs for more rapid response to load 
changes. Input voltage is rated at 115 v 

10°,, 400 CPS +10% or 60 CPS +10%. Out- 
put voltage is 115 v. (adjustable over at least 
a 10 range). Developed harmonics are 
Jess than 1 Transient time constant is less 
than 0.01 sec.—Avion Instrument Corp., 299 
State Highway 17, Paramus, N. J.—TELE- 
TECH 


Capacitor 


The Stablelex “D”’ capacitor is said to hold 
ts charge for as much as 200 days or longer 
Components with characteristics like the 
Stablex D should be extremely useful in any 
computing devices which are required to 
store information for an extended period of 
time. Change in capacity from +20°C to 

80°C is 0.8 Power Factor at 20°C 


measured at 1 KC is 0.00025. Insulation resist- 
ance at 20°C is 900,000 and ‘‘Q” at 20°C, 
measured at 10 KC is 10,000. Self time con- 
stant of the 10 uf capacitor is 4800 hours. 
Dielectric absorption is 0.025%.—Industrial 
Condenser Corp., 3243 North California Ave., 
Chicago 18, Ill.—TELE-TECH. 


Note supporting 
Fiberglas braid 


SILICONE 
RUBBER 


offering high heat resistance and remarkable 
flexibility. Basic fiberglas braid has_ been 
treated to retard fraying and is coated with 
silicone rubber fused to the braid. The result 
is a flexible tubing orsleeving with superior 
resistance to dielectric breakdowns commonly 
caused by handling and operational stresses 
This new insulation meets applicable NEMA 
Class H specifications and being completely 
inorganic will not support fungus growth 
BH “1151” maintains its flexibility and rated 
dielectric strength through a temperature 
range of —90°F. to 400°F. with spot tempera- 
ture resistance to 600°F. It is available in all 
standard sizes in NEMA grades H-A-1, H-B-1, 
H-C-1 and H-C-2 with average rated dielec- 
tric strengths of 1,500 to 7,000 volts, BH 
1151". is made in natural (off-white) and 
colors, to aid in circuit tracing and coding; in 
36 in. lengths, coils or short pieces cut to in- 
dividual specifications.—Bentley, Harris Man- 
ufacturing Co., Conshohocken, Pa.—TELE- 
TECH. 
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w Pass Filters 


w attenuation in the pass band, high 
nuation in the rejection band, linear 
e transfer and high characteristic im- 


@ GALTON MES. CORP @ 
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LOW FASS FILTER BO Zp 40 


ance are featured in a new series of 
rs. These units are three section, con- 
it K networks designed for general lab- 
tory use but more specifically for use with 
nnite accelerometers and cathode follow- 
for shock and vibration measurements 
of the finest high-Q toroids commercially 
ilable results in extremely sharp cutoff 
iracteristics. Attenuation exceeds 55 db in 
rejection band. In addition to presenting 
stive impedances in the pass band, F-10 
ers feature linear phase transfer char- 
eristics that provide undistorted signal 
puts in the pass band. The use of large 
ue inductors makes the characteristic im- 
lance of these filters high enough for in- 
tion between two pieces of electronic 
lipment. Each capacitor is mounted in a 
nut case with suitable input and output 
minals provided.—Gulton Mfg. Corp., Me- 
chen, N. J.—TELE-TECH 


Nylon Tip Jacks 


Breakdown rating is 11,000 v. and nomi- 
capacity to 4, in. panel is 2.0 wuf in a 
w line of nylon insulated tip jacks. Silver- 


* 


ated contacts, either phosphor bronze or 
eryllium copper, are supplied. Accepting 
81 in. diameter pins, engagement is posi- 
e insuring low contact resistance. Mini- 
um withdrawal force is one pound. Integral 
lder terminals are hot tin dipped. Nylon 
dies are available in eleven bright colors 
d require no insulating hardware. Heads 
e recessed to avoid accidental contact 
F. Johnson Co., Waseca, Minn.—TELE- 
2CH 


-apacitor 
A new type of molded tubular paper ca- 


icitor embodies several extremely rugged 
aracteristics. “IMPS”, as the new units are 


illed, are molded of thermosetting plastic 
hich renders the capacitor impervious to 
oisture and capable of operating at tem- 
eratures ranging from —40°C to + 100°C. The 
IMP”, with securely anchored tinned cop- 
er leads, will also withstand severe physi- 
il treatment. Each section is non-induc- 
vely wound, and is available in capacitance 
ilues ranging from 0.00025 uf to 0.5 uf in 
200 and 400 v. ratings, and from 0.00025 
to 0.25 wf in a 600 v. rating—Pyramid 
ectric Co., 1445 Hudson Blvd., North Ber- 
en, N. J.—TELE-TECH 
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Oscillograph Accessories 


Four accessories for PM-18 portable oscillo- 
graph for recording several changing voltages 
simultaneously are: 1) continuous-drive film 
holder for long record applications; 2) view- 
ing attachment for observing waveform be- 
fore recording; 3) galvanometer with sensi- 
tivity of 1.67 mm/x a at one meter; 4) sweep 
mirror which provides adjustable time sweep 
of 0.1 to 0.5 sec. in addition to original non- 
adjustable 1/60-sec. sweep.—General Electric, 
Meter and Instrument Dept., Schenectady 5, 
N. Y.—TELE-TECH 


Time Delay Relay 


Model 523-A is a sustained operating im- 
pulse, immediate switch throw, delayed time 
cycle relay. The timer is wound practically 
instantaneously (0.025 to 0.10 sec., varying 


with coil arrangement and loading) as con- 
trol circuit is energized; switch throws ove! 
immediately. Time delay period begins when 
control circuit is broken, but switch remains 
thrown over until expiration of time cycle, 
when switch returns to original position 
Unit is then ready for re-cycling when con- 
trol circuit is restored. Should the circuit be 
restored before expiration of time delay 
period because of natural or planned inter- 
ference, the 523-A instantaneously rewinds 
and restores total time delay period without 
disturbing thrown-over position of switch 
M. H. Rhodes, Inc., Hartford, Conn.—TELE- 
TECH 


Improved Grid Structure 
An improved grid structure that minimizes 


one of the primary causes of premature 
vacuum tube failure—filament-to-grid shorts 


is a feature of the redesigned F-891 and 
892 broadcast tubes. A double helix filament 
has been incorporated in this type, replac- 
ing the conventional hairpin structure. The 
double helix is wound through 360° for 
mechanical stability and carries opposing 
electrical fields, resulting in improved elec- 
trical performance. The new design has 
been completely checked and subjected to 
repeated filament cycling tests equivalent to 
three years’ operation in normal broadcast 
equipment. The 89l.and 892 tubes of the 
three-electrode type are designed for use as 
modulator, amplifier, and oscillator.—Federal 
Telephone and Radio Corp., Clifton, N. J.— 
TELE-TECH 


Germanium Diodes 


A new range of tapered germanium diodes 
featuring ‘“‘polarity at a glance,’’ provide the 
ruggedness and moisture resistance required 


{ 2 
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by the military in a low-cost high-produc- 
tion structure. Because of the simplicity of 
the design, the same components and mois- 
ture sealing processing are used in inexpen- 
sive commercial types as are used for JAN 
units. Careful germanium processing, using 
specially developed techniques, assures long 
life and high stability. The unit consists of 
a germanium wafer soldered to a nickel al- 
loy cathode pin, and an electro-etched tung- 
sten whisker welded to a nickel alloy anode 
pin, assembled into a glass-phenolic body 
The entire assembly is positively impreg- 
nated with a special polyethylene compound 
using the vacuum-pressure method. The di- 
ode may be clip mounted by the terminal 
pins, or soldered in by the rugged copper- 
tin clad iron “pigtail’’ leads which are weld- 
ed into the pins. The tapered hexagon shaped 
body shows polarity at a glance, speeding 
up assembly operations, reducing assembly 
error, and greatly facilitating visual inspec- 
tion. Large-figure permanent marking is 
provided on the flats of the hexagon so 
that type numbers are clearly visible even 
after much handling. The hexagon shape 
permits mounting against a flat surface with 
positive orientation so that the type numbe1 
can be held up in a clearly visible position 
—Radio Receptor Co., Inc., 251 West 19th St., 
New York 11, N. ¥Y.—TELE-TECH 
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Magnetostriction Oscillator 


Magnetostriction oscillator for testi: the 
effect of sound energy on different materials 
is available in 50 and 200 watt models, hav- 
ing test capacities of 66 cc and 165 cc, re- 
spectively. Device is composed of three part 
driving element, stand containing drive coil, 
and rod-and-cup assembly In operation, 
laminated nickel rod oscillates longitudinally 
in ac magnetic field, causing diaphragm 
which forms bottom of cup to vibrate.—Ray- 
theon Mfg. Co., Dept. PR-6270, Waltham, 
Mass.—TELE-TECH 


Embedded Selenium Rectifiers 


Embedded selenium rectifiers, available in 
many sizes, and designed for use in military 
equipments will meet all specifications on en- 


vironmental conditions, shock, acceleration 
and high altitude operation. The typical unit 
illustrated will deliver the same dc power 
as a hermetically sealed-can enclosed recti- 
fier that weighs 1.8 lbs. and measures 714 x 
44, x4', in. The illustrated rectifier will de- 
liver 40 v. de at 1 amp under continuous 
operating conditions.—Rectifier Division of 
Sarkes Tarzian, Inc., 415 North College Ave., 
Bloomington, Ind.—TELE-TECH 


Germanium Diode Checker 


Type ST-12-A germanium diode checker 
has test clips for diodes using leads, and for 
those with pins on each end. Should test 


clips be shorted on any range, the circuit is 
designed to prevent instrument damage. Di- 
ode resistance is checked by placing a vari- 
able, accurately metered dc voltage across 
the diode. The resulting current appears on 
a second meter. The forward and inverse cir- 
cuits are entirely separate. A diode may be 
checked to test limits in both the forward 
and back direction by moving a lever switch; 
thus eliminating both reversal of the diode 
in the clips and any major readjustments of 
controls. A three-in. voltmeter and three-in 
current meter permit voltage and current 
to be metered simultaneously. All voltage 
ranges are continuously variable. A chart of 
manufacturer's limits for about 40 of the 
most commonly used diodes is secured in the 
cover.—Dept. N-12, General Electric Co., 
Electronics Park, Syracuse, N. Y.—TELE- 
TECH 


Voltmeter 


The maximum sensitivity ratings of model 
214 voltmeter were incorrectly stated on 
page 68 in the July issue. This text should 
have read: Model 314 electronic voltmeter 
measures ac voltages from 100 u«v to 1000 v 
in the 15 CPS to 6 MC frequency range. Its 
accuracy of 3% up to 3 MC and 5% above is 
the same at all points on the single log- 
arithmic voltage scale. With its probe, the 
input impedance is 6 yuyxf shunted by 11 
megohms and the voltage range is 1 mv to 
1000 v. in 6 decade ranges. Without its probe 
it may be used to measure down to 100 yzv 
but the input impedance is reduced to 25 uuf 
shunted by 1.1 megohms. Stabilization is ac- 
complished by the generous use of negative 
feedback. One of its features is the unique 
probe which has a self-holding connector 
tip and also a group clamp especially de- 
signed to insure a low impedance ground 
return. It may also be used as a wide band 
amplifier with maximum gain of 60 db vari- 
able in 20 db steps and flat within 1% db 
from 100 CPS to 3 MC and within 1 db from 
50 CPS to 6 MC.—Ballantine Laboratories, 
Inc., Boonton, N. J.—TELE-TECH 


Extruded Plastic Tubing 


An extremely fine diameter extruded plas- 
tic tubing (.12 in. LD. x .012 in. wall) is a 
new wire covering for use in miniature 


motors, relays, capacitor leads and similar 
applications. Regardless of its small diameter, 
all the physical characteristics of the manu- 
facturer’s regular Temflex 105 and Trans- 
flex tubing are maintained. Samples will be 
sent on request.—Fibron Division, Irvington 
Varnish and Insulator Co., Irvington, N. J. 
TELE-TECH 
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Actuator Metal for 
Precision Switches 


Precision miniature switches which will 
open and close as many as 100 million times 
can be manufactured with a new type of 
alloy known as Armco 17-7 PH (precipita- 
tion hardening) stainless steel. Operating 
clearances in these switches are often criti- 
cally small, and even a slight change in 
position of the actuator may render the 
switch useless. Drift characteristics of 17-7 
PH stainless are reported to be superior to 
any other material tested. Switch life has 
also been greatly lengthened because of the 
exceptional flexure endurance of the metal. 
Another advantage is marked corrosion re- 
sistance, which further contributes to long, 
dependable service. Some standard types of 
stainless steels, while durable, have poor 
spring characteristics when soft enough to 
form properly. They take a permanent set 
after relatively few operations. Other stand- 
ard types of stainless with good spring char- 
acteristics will crack when severely worked. 
17-7 PH stainless has solved these problems, 
according to the manufacturer.—Micro 
Switch Division of Minneapolis-Honeywell 
Regulator Co., Freeport, Ill.—TELE-TECH 


Picture Monitors 


Available in cabinet and rack mountings, 
new line of TV picture monitors may be ob- 
tained with 8, 10, 12, 14 or 16 in. picture 


tubes. Multiple string of units may be hooked 
up using cathode follower connections. Rep- 
resentative of monitor series is the cabinet 
and panel combination model CP112X with 
12LP4 tube. Frequency response is 6 mc + 1 
db, and horizontal resolution is 500 lines or 
better. Input signal to terminated or bridge 
input is 0.5 to 4 v. peak-to-peak. Plug-in 
capacitors effect speedy replacement. Cabinet 
is 20 x 20 x 16 in. and weighs 96 lbs. total. 

Television Utilities Corp., 1315 Jericho Turn- 
pike, New Hyde Park, N. ¥.—TELE-TECH 


Motion Picture Camera 
Zoom Type View Finder 
A new zoom type view finder magnifies 


the image in the field of view as the focal 
length of the finder is adjusted, and is de- 


. 


signed for Eastman Cine Kodak model 1 and 
11. This finder will zoom from 15mm field to 
152mm. A parallex compensating peep sight 
eyepiece is incorporated on the viewing end 
of the tube, with parallex positions cali- 
brated. When using 15mm field, the front 
element adaptor lens is removed from the 
finder, but for all other lens fields from 
25mm to 152mm, the front element lens 
adaptor remains on the front of the finder 
tube. Brackets for mounting the finder on 
the door of the 100 ft. or 200 ft. magazine 
are supplied wtih this unit. A template for 
mounting the brackets is included. Price $75, 
FOB New York.—Camera Equipment Co., 
1600 Broadway, New York, N. Y.—TELE- 
TECH 


Remote Control 
Equalizer-Amplifier 


Model CA-2 control amplifier is a self 
powered remote preamplifier, providing th 
following controls: input selector; bass boo 


and cut control; treble boost and cut-off con 
trol; volume and on-off control. Step typ: 
controls provide carefully graded equaliza 
tion over a wide range, with calibrated fla 
positions. A cut-off filter treble control pe! 
mits elimination of noise and distortion i: 
program material with minimum loss of qual 
ity of reproduction. The bass control afford 
bass boost and bass reduction. Frequency re 
sponse is 20 CPS to 70 KC, +1 db. Hum an 
noise level are 70 db below nominal 2 v. out 
put, at full gain. Noise level decreases wit! 
reduction in gain. List price: $125.00 f.o.b 
factory.—Brociner Electronics Laboratory 
1546 Second Ave., New York 28, N. Y.—TELE 
TECH. 


Roller 


A new, hand-operated slip roll will forn 
complete circles in 16 gauge steel in ™% les 
the time it ordinarily takes and also form 
bends at any point in a sheet of material. Ai 


exclusive feature of the machine is a cam 
actuated idler roll. Because of it, complete 
circles of one in. diameter or larger can be 
formed in two passes through the rolls; 
something that usually takes several passes 
In ‘‘two pass circle forming,”’ the cam op- 
erating lever lowers the idler roll to allow 
insertion of the material. It also raises the 
roll to a pre-set position which determines 
the diameter of the circle to be formed. On 
the first pass through the roller a half circle 
is formed, and on the second pass the circle 
is completed. In addition parts can be dupli- 
cated with great accuracy and at high rate 
of production since the idler roll always re- 
turns to its pre-set position. Circles of one in 
diameter only can be formed in just one pass 
through the roller by making slightly differ- 
ent adjustments. Round, flat and square 
stock as well as many other ductile mate- 
rials can be formed with this precision ma- 
chine. Maximum material forming capacity 
of the roller is 44 in. round steel bar and 
14 in. tubing or their equivalents. Special 
rolls will be supplied for special bending 
jobs. The Di-Acro roller is available in two 
sizes. The No. 1 roller forms material up 
to 6 in. wide. The No. 2 roller forms mate- 
rial up to 12 in. wide. Both machines will 
form material to a one in. diameter or 
larger. Sample material with specifications 
may be submitted to the manufacturer for 
test forming or sample duplication.—O’Neil- 
Irwin Mfg. Co., 624 Eighth Ave., Lake City, 
Minn.—TELE-TECH 
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acuum Tube Aging Rack 


multaneous ac aging of up to 400 vacuum 
es can be accomplished by the model TS- 
ging rack. All switches and controls are 


inted on the control panel. Individual 
tching is provided, permitting one rack 
be loaded or unloaded while the other 
yperating. There are separate tube socket 
nections for right and left racks. Test 
els are removable. Other features include: 
vy duty continuously variable filament 
ply; one or more adjustable timers with 
ymatie buzzer; interlock protection.—Gen- 
il Electrosonics, Inc., 32 West 22nd St., 
New York 10, N. Y.—TELE-TECH 


Combination Resistor-Fuse 


The ‘“Fusistor’’ is a resistance unit that 
fer normal electrical load will operate as 
esistor only, but when it is subjected to 
overload of current, will sustain the over- 
d for a predetermined time, then melt or 
rn out before expiration of another given 
edetermined time. For example, the ‘‘Fus- 
tor’’ can be built to carry an overload for 
minimum of 20 seconds, then fuse or burn 
within the next 30 seconds. The over- 
id time-lag can be established within 
ely controlled minimum and maximum 
ie limits. There is no spewing of flame, 
spark emission, at the moment of fusion. 
Milwaukee Resistor Co., 700 W. Virginia 
St.. Milwaukee 4, Wis.—TELE-TECH 


Silicon Rubber Bushings 


Silicon rubber bushings are now used as 
andard terminal construction on all her- 
etically-sealed bathtub-type and can-type 


tron capacitors with rivet lug terminals 
icon rubber bushings are said to providea 
re positive hermetic seal as well as bear- 
g approval of the Armed Forces as the pre- 
rred terminal construction.—Astron Corp. 
> Grant Ave., East Newark, N. J.—TELE- 
ECH 


special Waveform Generators 


I'ype 160 regulated power supply, type 161 
ilse generator and type 162 waveform gen- 
ator provide precision waveforms with con- 
lable characteristics. The 160 power 
pply is capable of supplying the necessary 
and regulated dc voltages to operate six 
the other two units in any combination 
is completely regulated to compensate for 
ne voltage fluctuations over the range of 
S to 125 v., and for changes in load. The 
pe 161 pulse generator supplies rectangular 
ilses of known and variable amplitude and 
iration, of either positive or negative 
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polarity. A positive gate of the same dura- 
tion as the pulse, and a delay facility are 
available. The type 162 waveform generator 
provides a linear sawtooth waveform, a posi- 
tive gate, and a positive trigger. The opera- 
tion can be gated, triggered or recurrent and 
can also be controlled by a push button, re- 
mote or on the panel. In recurrent operation 
the repetition rate of these waveforms is 
variable. The instruments are combined 
easily to provide pulse conditions of almost 
any desired degree of complexity. By proper 
manipulation, ‘‘bursts”’ or groups of rectangu- 
lar pulses provide tetanus stimulation. Pulse 
groups are variable as to the number of 
pulses in the group and group repetition rate 
as well as to the amplitude, duration and 
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repetition rate of the individual pulses. As 
the number of units is increased, rectangular 
pulse combination with more complex char- 
acteristics can be obtained to meet other 
requirements. The physical dimensions are 
such that a power supply and six units fit 
conveniently into two 12!4 x 19 in. standard 
relay racks, by means of special mounting 
frames.—Tektronix, Inc., Portland 7, Ore.— 
TELE-TECH 


Decade Box 


A new approach: to precision variable re- 
sistors and voltage dividers is available in 
the line of Dekapots which features the 
“Beco Dekadial.”’ An effective scale length 
of more than 400 in. permits highly accurate 
and reproducible settings. This dial selects 
the proper combination of precision fixed 
resistors and a supplementary precision vari- 
able resistor to obtain the desired value. The 
Dekadial may be read directly to four places 
and a fifth place may be estimated. Overall 
accuracy of better than 6.05% of full scale is 
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maintained in the units. Cased Dekapots 
suitable for general laboratory use are avail- 
able as stock items. Dekapots suitable for 
panel mounting as components of other 
equipment can also be _ provided.—Brown 
Electro-Measurement Corp., Dept. TT-2, 4635 
S. E. Hawthorne Blvd., Portland 15, Ore.— 
TELE-TECH 


Equipment Dolly 


A sturdy dolly, designed to facilitate the 
moving of heavy racks and cabinets, measures 
21 x 22 in., is made of steel in black wrinkle 
finish, and is fitted with four ball-bearing, 
easy-swiveling casters. It is especially useful 
in laboratories and radio and TV stations, 
where test instruments, oscilloscopes, trans- 
mitters and receivers must be shifted often 
from one floor position to another. The new 
Insuline rack dolly carries the catalog number 
4086. Price is $9.60.—Insuline Corporation of 
America, 36-02 35th Ave., Long Island City 1, 
N. Y.—TELE-TECH. 


Standard Tape-Speed 
Portable Recorder 
Independent of ac lines, wet batteries, and 


chargers, the Tapak tape recorder operate 
at standard voice speed of 7 in./sec. It 


erases, records, monitors, plays back to a 
headset, incorporates fast power-rewind, and 
has a built-in editing fixture. On remote lo- 
cations, it turns out finished continuity 
ready for airing on station or studio tape 
equipment. A novel tape-drive eliminates 
clutches or belts, drives tape and take-u} 
reel simultaneously with a rubber idler whee 
which is rotated by a 78 rpm capstan. The 
Tapak records continuously for 15 minutes 
on 5 in. reels of red oxide tape, runs 5-6 
minutes per winding, and may be rewound 
while running. Indicators warn when wind- 
ing is needed. Drive mechanism is shiftable 
to fast reverse without rethreading. It will 
operate with cover closed using external 
stop-start control. Mike, headset, spare ree 
and splicing tape fit inside case. Pivoting 
knob-shaft converts carrying handle i 
winding crank. Two flash cells and one 67 
v. B bat., accessible through outside door 
power the Tapak amplifier. A battery tester 
is built in. Flash cells last 20 hours; B bat 
40-80 hours.—Broadcast Equipment Special- 
ties Corp., 135-01 Liberty Ave., Richmond 
Hill 19, N. Y.—TELE-TECH 


Phenolic Molding Material 


Corrosion of silver contacts due to a chem- 
ical commonly used in the production of 
many phenolic plastics is claimed to be elim- 
inated in a new material called Durez Black 
It is a general-purpose-type phenolic and has 
the same saakdiog characteristics and phys- 
ical properties as those currently being used 
in the average electrical es Durez 
Plastics & Chemicals, Inc., North Tonawanda, 
N. Y.—TELE-TECH 


lon Trap 


A new low-priced slip-on ion trap incor- 
porates simplified steel construction which 
lowers manufacturing costs by fully utilizing 


the maximum efficiency of the Alnico per- 


manent magnet. According to the manufac- 
turer, this makes model T-312 the lowest- 
priced ion trap available. Each trap is stabil- 
ized and tested on special equipment designed 
for this purpose. Installation time is 2 or 3 
seconds. The smooth metal-to-glass contact 
permits easy adjustment. Model T-312 stays 
put without wobble or shift during shipment 
of the completed TV sets. It is also light in 
weight, 3/5 oz., so the tube’s neck cannot be 
harmed. Gauss readings range from 25 to 60 

Heppner Manufacturing Co., Round Lake, Il. 

TELE-TECH 
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“WESCON - - 1992" 


West Coast manufacturers and engineers convene 


August 27-29 for annual event at Long Beach, Calif. 


j ens 1952 Western Electronic 
Show and Convention, termed 
WESCON, will open its doors in the 
municipal auditorium at Long Beach, 
Calif., on August 27 for a three day 
period. WESCON, as a trade show, 
will present the largest display of 
diversified. products ever seen in the 
West. Over 300 makes will be dis- 
played in more than 200 booths. As 
an IRE twenty-seven 
Technical Sessions are programmed 
embracing papers, panels, and sym- 
posiums on subjects encompassed by 
twelve of the sixteen national IRE 
professional groups. An 


convention, 


“all-indus- 
try” cocktail party, 5-7 pm on Aug 


27, and the Luncheon at noon on 
Aug. 29, both to be held in the Ma- 
rine Room of the Wilton Hotel, com- 
prise the main social events. 

Of especial interest also, is the all 
day symposium to be jointly con- 
ducted by the IRE and AIEE Profes- 
sional groups on Telemetry and Re- 
mote Control. This will take place at 
the Lafayette Hotel in Long Beach 
on Tuesday Aug. 26 just preceding 
the main convention. 

Titles of technical papers sched- 
uled for presentation, names of the 
authors and their company affilia- 
tions are shown below. 


See page 114 for list of exhibitors 


TECHNICAL PAPERS PROGRAM 


WEDNESDAY, AUGUST 27 


I—Broadcast & TV Receivers 

“High Efficiency, Low-Copper Sweep Yokes 
with Balanced Transient Response’’—C. E 
Torsch—General Electric Co 

“A Combination UHF-VHF Tuner’’—H. A 
Finke and S. Deutch—Polytechnic Re- 
search & Development Co 

Manufacturing Techniques of I-F and R-F 
Coils and Transformers’’—Barney Gold- 
smith—Essex Electronics 

Potential Uses of Glass Components in 
Television Receiver Design’’—H Ss 
Craumer—Corning Glass Works 

Television Sweeps’’—Byron M. Cole—Bru- 
baker Manufacturing Company 


li—Airborne Electronics 

‘Penalty of Electronics in Aircraft’’—C. E 
White—Republic Aircraft Co 
“Dependable Electron Tubes’’—J 
Creer—Bureau of Ships 

Electron Tube Failures in Military Elec- 
tronic Equipment’’—C. R. Knight—Aero- 
nautical Radio 


Walter 


ttl——Electronic Computers 


‘A Digital Computer for Airborne Control 
Systems’’—E!dred Nelson—Hughes Aircraft 
Co 

A Five Tube, Three Megacycle Counter 
Decade’’—Robert M Strassner—Consoli- 
dated Engineering Corp 

“Static-Dynamic Design of Flip-Flop Cir- 
cuits’—C. L. Wanlass—North American 
Aviation, Inc 

“Applications of CRC-105 Decimal Digital 
Differential Analyzer’’—Eric Weiss—Com- 
puter Research Corp 

“Multidimensional Magnetic Memory Selec- 
tion Systems’’—M. K. Haynes—Interna- 
tional Business Machines Corp 


IV—Radio Telemetry & Remote Control 

“Data Reduction Methods for Radio Tele- 
metering Systems’’—E. Donath and J. F. 
Brinster—Applied Science Corporation of 
Princeton 

‘A Special Purpose Digital Telemetering 
System C. A. Piper—Bendix Aviation 
Corp 

“Special Non-Standard Telemetering Prob- 
lems’’—Marcus D. O’Day—Air Force Cam- 
bridge Research Labs 

Panel—Telemetering Practice and Problems 


V—Broadcast and Television Receivers 
“The NTSC Color Television Signal—A. V. 
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Loughren and D. E. Foster—Hazeltine 
Corporation 
“Nature and Status of Compatible Color 
Television’’—Dr. Bowie—Sylvania 
Electric Products, Inc. 
Symposium—“Color Television—Its Present 
Status and Future’”’ 


Vi—Electronic Computers 


“Analog Computer Simulation of an Air- 
plane Pilot’—S. R. Mayne and R. Mead 
Goodyear Aircraft Corp. 

‘“‘An Automatic Cruise Control Computer for 
Long Range Aircraft’’—J. R. Shull—J. 
Rea Company, Inc. 

“A Stabilized Electronic Multiplier’’—C. D. 
Morrill and R. V. Baum—Goodyear Air- 
craft Corp. 

“The Michel Recording System’’—J. T. Pot- 
ter and Dr. P. C. Michel—Potter Instru- 
ment Company, Inc. 


Vil—Airborne Electronics 


‘Two Special Types of Wide-Band UHF An- 
tennas’’—F. Clapp and R. W. Bickmore 
University of Calif. 

“Current Distribution on Wing-Cap and Tail- 
Cap Antennas’’—Irene Carswell Reese 
Stanford Research Institute 

“Airborne Miniature Phantom Target _ 
Short Range Radar Applications’’—Tore N. 
Anderson—Airtron, Inc. 

“Heat Transfer in Aircraft Electronic Equip- 
ment’’—D. T Drake—North American 
Aviation 


vill 


“The C-1 Alarm and Control System for 
Use with Microwave Radio Relay’’—Har- 
old M. Pruden—Bell Telephone Labora- 
tories 

“Telemetering Needs of Petroleum Produc- 
ing Operations” A. M. Barnette—Hum- 
ble Oil and Refining Co. 

“Telemetering for Electric Utility Substa- 
tions’ —W. F. Clare—Southern California 
Edison Co. 


THURSDAY, AUGUST 28 


1X—Antennas and Propagation 


“The Nature of Gradient Refiections’’—Joe 
Feinstein, National Bureau of Standards 
“The Insignificance of Continuous Internal 
Reflections in Tropospheric Propagation 
Beyond the _ Horizon’’—Martin Katsin, 
Naval Research Laboratory 
‘A Criticism of the Feinstein-Carroll mer” 

of Tropospheric Propagation’—H. 


Booker and W. E. Gordon, Cornell Uni. 
versity 


“Meteorological Effects on VHF Propag: 
tion”—W. G. Albright, E. C. Jordon, ar 
K. Toman, University of Illinois 


X—Electron Devices 

“Oscillators Utilizing Wave-Type Tube 
J. Whinnery and H. R. Johnso: 
Hughes Aircraft Co. 

“Theoretical and Experimental Performanc 
of Traveling Wave Tubes at Large” 
Lester M. Field, Stanford University 

“Electron Stream Amplifiers with Bounda 
Walls of Complex Admittance Analys 
and Experiment’’—C. Birdsall, G. | 
Brewer, and J. R. Whinnery, Hughes Aji: 
craft Co. 

“A Folded Line Snace Harmonic Amplific 
for Centimeter Wavelengths’’—J. L. Put 
K. R. Spangenberg, Stanford University 

“The Effect of Filament Voltage Upon Va: 
uum Tube Characteristics’’—A. J. Winte 
Telecomputing Corporation 


Xi—Nuclear Science 


“Pulse Equipment for Receiving Rad 
Echoes From The Atomic Nucleus’’—! 
Malling. Varian Associates 

“A 40 Channel Pulse Height Analyzer” 
R. E. Heller, University of California 
“Measurement of High Intensities of Radia 
tion by Use of Pulsed Geiger Tube Opera 
tion’’—S. W. Lichtman, Naval Researc! 
T.aboratory 

“Microwave Oscillographs’’—R. Kompfne: 

Bell Telephone Labs. 


Xlt—Information Theory 


“The Development of Information Theory 
W. R. Bennett, Bell Telephone Labs 
“Analog Computing Applied to Noiss 
Studies’’—R. R. Bennett, Hughes Aircraf 

Co 


“New Techniques in the Mathematica 
Analysis of Random Noise’’—R. C. Davis 
U.S.N. Ordnance Test Station 

“Applications of the KAC-Siegert Metho 
for Finding Output Probability Densitie 
for Receivers with Square Law Detector 

R. C. Emerson, Rand Corporation 


Xtti—Broadcast and Television 


“A Video Magnetic Recording System” 
Jack Mullin, Bing Crosby Enterprises 
Symposium—‘“What the End of the T\ 

Freeze Means to the West Coast” 


XIV—Antennas and Propagation 


“Propagation Characteristics of Microwave 
Optical Links’”—L. G. Trolese, J. P. Day 
and R. U. F. Hopkins, U.S. Navy Elec- 
tronics Laboratory 

“Microwave Radio Reflection from Ground 
and Water Surfaces’’—A. W. Straiton, Uni- 
versity of Texas 

“Short Period Sky-Wave Fading of CW 
Emissions’’—H. P. Hutchinson, U. S. Army 
Signal Corps 


XV—Instrumentation 


“Electrical Noise in Wire-Wound Poten- 
tiometers’’—Irving J. Hogan, Helipot Cor- 
poration 

“Automatic Ultrasonic Flat Plotting Equip- 
— -D. C. Erdman, Electro Circuits 
ne 

“Performance Evaluation of Special Red 
Tubes” Prager, Radio Corp. of 
America 

“The Methods of Analysis of Magnetic Am- 
plifier Systems’’—L. A. Finzi and G 
Pittman, Jr. Carnegie Institute of Tech- 
nology 


XVi—Electron Devices 


“Present Status of the Semiconductor Pro- 
gram’’—K. Lark-Horovitz, Purdue Univer- 
sity 

“Transistor Characteristics’—H. M. Zeidler, 
Stanford Research Institute 

“The Application of RCA Point Contact 
Transistors’—R. M. Cohen, Radio Corp 
of America 

“Recent Developments in Diffused Junction 
Transistors’’—J. S. Saby, General Electric 
Co. 

“A Transient Equivalent Circuit for Junc- 
tion Transistors’’—N. H. Erenstein, Hughes 
Aircraft Co 


XViII—Data Handling Systems Symposium 

“Key Note Address’—Dr. R. D. Huntoon 
National Bureau of Standards 

“Organization of Data for an Automatic 
—_- V. Savidge, Remington Rand, 
ne 

“Problems of a High-Speed Data-Handling 
System’’—E. E. Green, U. S. Naval Ord- 
nance Test Station 


XVIll—Engineering Management 


“Engineering as Something to Sell’’—E. Fin- 
ley Carter, Sylvania Electric Products Inc 


(Continued on page 119) 
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..-©QUANTITY PRODUCTION OF 
LOW LOSS MICA COMPONENTS... 
QUICKLY! A most modern molding unit, completely 


equipped and skillfully operated under experienced engineering 
supervision . . . a distinctive feature in the production of STANDARD 
electronic components by CINCH. An adequate and unequaled 


facility for quantity production and prompt delivery . . . has ad- 
vanced CINCH to the foremost as a producer of low loss Mica 
components. 


CINCH constantly demonstrates ability to hold tolerances on Mica 
moldings . . . to meet the most exacting requirements in small 
metal plastic assemblies for components of higher quality materials 

held to closer tolerances. 


C Electronic Compo- 
are available at 
ea: ing jobbers — every- 


r e 


CONSULT CINCH 


PAS CASS CincH MANUFACTURING CORPORATION 


Cc 
ELECTRONS 
COWPORENTS 1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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WASHINGTON 
Mews Letter 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Burec. 


TV PROCESSING STARTS—tThe FCC has com- 
menced its history-making and tremendous task of 
processing the applications for new television stations. 
During July there were relatively few approvals of TV 
station construction permits because the commission 
staff had to undertake an analysis of the engineering, 
legal and financial aspects of each new station request 
and this, necessarily, is a time-consuming procedure. 
The FCC staff has now listed the relative positions of 
the applications on its “processing line” in the different 
classes of video stations. Of course, there are four classes 
of TV applications which will not necessitate hearings— 
the non-commercial educational requests; the TV 
stations in the U. S. Territories of Alaska, the Hawaiian 
Islands, Puerto Rico, etc.; the cities without any tele- 
vision service at the present time; and UHF assign- 
ments in communities where only UHF channels are 
available. The construction permit grants will be ex- 
pedited by the FCC without hearings wherever possi- 
ble. Educational station applicants necessarily are slow in 
preparing their filings because of their requirements of 
obtaining local, county and state authority and appro- 
priations for establishing such stations. 


REVISE PROCUREMENT PRACTICES—Mili- 
tary procurement practices and regulations for the elec- 
tronic and radio industry are now being reviewed to 
remedy some of their complications and unnecessary re- 
strictions on the manufacturers which cause additional 
expenses to the manufacturing companies and thus lead 
to higher costs for equipment and services by the in- 
dustry. Under study are the ideas of a “single package” 
contract, the redetermination clause and the need for 
“freezing” component designs wherever possible. The 
subjects of fixed price contracts and advertised bids and 
negotiated bids, together with the escalator clause and 
insufficient time between bid and quotation are also be- 
ing analyzed by the military services and the Munitions 
Board to evolve more practicable and realistic procure- 
ment policies. 


NON-INTERFERING 72-76 MC PLAN—After 
thorough consideration of the effects, interference-wise 
that industrial and safety radio communications in the 
72-76 MC frequency band may have on television sta- 
tions included in the recently released FCC TV assign- 
ment plan, Commission staff members have stepped up 
processing activity on applications for stations in this 
band in those cases where the requested facilities are to 
be located far enough from channel 4 and 5 television 
assignments so as to constitute no threat to interference- 
free TV operation. An overall plan for this band will be 
completed by the FCC shortly which is designed to de- 
rive the maximum benefit from the use of 72-76 MC 
frequencies with a minimum of interference to tele- 
vision facilities. 
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COLOR TV PRODUCTION—With the modific 
tion by the National Production Authority of the ban 
manufacture of home color television receivers, the 1 
quirement that in applying for color TV set manufa 
ture the companies must show that color TV equi; 
ment production will not impair the national defen 
mobilization effort. In addition, the manufacturer mu 
submit proof that he has made a substantial investme 
in color TV development as well as showing there w 
be no diversion of electronic technicians and other skill: 
personnel from defense work, that proposed color T 
production will not prompt refusal of government di 
fense contracts; and that no additional controlled m: 
terials will be needed. The Radio Corporation of Ame: 
ica, meanwhile, has asked permission from the FCC t 
conduct field test telecasts of the RCA all-electron 
color TV system during regular telecasting hours. 


MOBILE RADIO IMPORTANCE—Despite _ th 
record heat waves that make the offices housing the FCC 
Safety & Special Radio Services Bureau staff almost ur 
inhabitable, the FCC is processing weekly hundreds o! 
applications in the multi-phased mobile radio service 
now most valuable for almost every segment of indus 
try, transportation and local police, fire and other safet 
services. TELE-TECH is publishing an authoritativ: 
article on the growth and development of the mobil 
radio services which show their importance to the na 
tion’s business, industry, transportation and_ publi 
safety operations. 


GOOD CHANCE FOR EARLIER THEATER T\ 
HEARING—tThe starting date of the theater televisio: 
hearings which had been postponed previously five times 
is now sought to be set for either Oct. 13 or Oct. 20 in 
stead of the presently-slated date of Jan. 12, 1953, b: 
the Motion Picture Association of America and the Na 
tional Exhibitors’ Theater Television Committee. Engi 
neering and accounting testimony can be completed i: 
eight hearing days, the motion picture TV groups cited 
The theater TV presentation will include the technica 
requirements and standards for theater television; sam 
ple theater TV microwave distribution systems, includ 
ing systems illustrative of intercity relay, intercit) 
multiple address and intracity distribution; and theate 
TV projection equipment, including kinescope projec 
tion, film storage and eidophor. The motion picture in 
dustry witnesses also will submit in their technica 
testimony discussion of video signals, including vide: 
bandwidth; signal-to-noise ratios; recommended stard 
ards for theater TV video transmission systems; etc. 


National Press Building 


Washington, D. C. 


ROLAND C. DAVIES 
Washington Edito 
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ti f 
1922 Ose Tolerance Mica Capacitors 


1929 


HalowAx C@pacitors 


1930 


Dry Electrolytic Capacitors 


1940 


1947 Mrolene Impregnated Cqpacitors 


igh and Low Tefnperature Electrolytic Capacitors 


igh Temperature Metallized-Paper Capacitors aq & how . ee 


ANOTHER MAJOR ACHIEVEME 
IN CAPACITOR DEVELOPMENT... 


in 1952 


geortt 


| the development of Mylar** polyester film by 
Du Pont uk and its adaptation as a capacitor dielectric 
by Aerovox engineers, presents challenging potentialities 
in the field of electronic capacitors. 


Known as Aerolene Capacitors, these latest components permit 
higher operating temperatures without corresponding increase 
in size, as well as unusually high insulation resistance. 
Both gains mean much to the designers of tomorrow’s 
fantastic weapons and again to peaceful electronic applications. 
Thus in 1952 Aerovox auspiciously embarks upon its 
fourth decade of capacitor craftsmanship. 


“Aerovox Trade Mark **Du Pont Trade Mark 
for polyester film 


Hi-Qe DIVISION WILKOR oision 


OLEAN, N. Y. CLEVELAND, OHIO 
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Kaiser-Sanders 
Enters Electronic Field 


Kaiser Mfg. Corp., Willow Run, Mich., 
a wholly-owned subsidiary of Kaiser- 
Frazer Corp., has established the Kai- 
ser-Sanders Electronics Division, with 
headauarters in Nashua, N. H., and 
leased a plant there as the first step in 
the Kaiser organization’s entrance into 
the electronic field. 

Sanders Associates, Inc., Waltham, 
Mass., a nationally known firm already 
established in the electronic industry, 
has sub-leased space from Kaiser and 
will move its research and development 
laboratories to the new facility. Sanders 
Associates, Inc., engineering staff, to- 
gether with the production organization 
of Kaiser, will make up a group capable 
of research, development and produc- 
tion in the electronic field. The initial 
engineering group to use the new facil- 
ity will be composed of approximately 
100 people. 


Air Force Distributes New 
CEI Instructions to Offices 


The Air Force has announced the 
publication of the Communications- 
Electronics Instructions (CEI), cover- 
ing the operations, doctrine, planning, 
systems and equipment used in USAF 


installations. An attempt has been made 
to centralize much of the information 
found in numerous manuals, technical 
orders, letters, regulations and joint 
publications. 

The CEI, first document of its kind, 
will be distributed throughout the vari- 
ous Air Force C-E offices, and is ex- 
pected to serve as a basis of indoctrina- 
tion and reference for new personnel. 
Revision and improvement of this first 
issue will be accomplished by a suc- 
ceeding series of publications, which 
will keep abreast of changes in the art. 


More than 5 to 1 Parts Re- 
duction in New Relay Design 


Shown at right is a closeup of a com- 
pletely new telephone relay utilizing 
radically new design techniques. De- 
veloped by Bell Laboratories for manu- 
facture by Western Electric Company’s 
Hawthorne Works in Chicago, the new 
units will be in production next year. 
In the new relay the narrow strips of 
flat spring metal contacts assembled in 
layers about the electromagnet have 
been eliminated. Instead, lengths of 
round spring wire are employed. These 
wire springs are held in place securely 
and accurately by a plastic block into 
which they are molded. As a result of 
this design the number of relay parts 


NAVAL ELECTRONIC OFFICIALS EXCHANGE COMMANDS 


Captain Willis H. Beltz, USN, (Right) is greeted by Captain Frederick R. Furth, USN, at the Naval 
Research Laboratory in Washington, D. C. Captain Beltz is the new director of the Laboratory and 
Captain Furth relieves Captain Beltz as Assistant Chief of the Bureau of Ships for Electronics. 
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required has dropped from 70 to as few 
as a dozen. The new type relay can 
control as many as 24 different function: 
at the same time and can operate it 
less than 0.003 sec. 


Coming Events 


August 19-22—1952 APCO Conference, 
Hotel Whitcomb, San Francisco, Calif 

August 26—September 6—British Na- 
tional Radio Show, Earls Court, Lon- 
don, England. 


August 27-29—Western Electronic Show 
& Convention, WCEMA and _ IRE, 
Long Beach, Calif. 

September 8-12—ISA, 7th National In- 
strument Conference and exhibition, 
Cleveland Auditorium, Cleveland, 
Ohio. 


September 19-20—IRE Conference, Ce- 
dar Rapids Section, Cedar Rapids, 
Iowa. 

September 22-25—NEDA, 3rd National 
Convention, Ambassador Hotel, At- 
lantic City, N. J. 

September 29-October 1—Eighth Na- 
tional Electronics Conference and 
Exhibition, Sherman Hotel, Chicago, 
Ill. 

October 5-10—SMPTE, 72nd Conven- 
tion, Hotel Statler, Washington, D.C. 


October 21-23—1952 RTMA-IRE Fall 
Meeting, Syracuse, N. Y. 


November 5-7—IMS, 16th Annual Time 
and Motion Study Clinic, Sheraton 
Hotel, Chicago, II. 


APCO: Associated Police Communication 
Officers 

IRE: Institute of Radio Engineers 

IMS: Industrial Management Society 

ISA: Instrument Society of America 

NEDA: Nat’l. Electronic Distr. Assoc. 

RTMA: Radio-Television Mfrs. Assn. 

SMPTE: Soc. of Motion Picture and TV 
Engineers 

WCEMA: West Coast Electronic Mfrs. Assn 


TELE-TECH , August 1952 


aye eee 


ea oe 


NAL DEFENSE 


Whenever Electronics Lend Ears to the Fleet 


@ Among the countless contributions which electronic engi- 
neers are making to our armed services, high importance 
must be placed on long-range eyes and ears for the fleet... 
..-not only in increasing the deadliness of its own undersea 
craft, but equally in protecting its surface vessels from enemy 
submarines. And throughout the field of electronics, high 
importance is likewise placed on the dependable long life 
and rigid adherance to specifications found in Hi-@Q compo- 
nents. Among the countless ceramic 

units carrying the Hi-Q trademark, : a 
you'll find disc capacitors of by-pass ‘shncietee eae 
and temperature compensating types . 
...-tubulars, plates and plate assemblies 
...new high voltage capacitors in many 
styles...trimmers, wire-wound resistors 
and chokes. You'll find, too, that HieQ@ 
engineers are your best source for 
specially designed components to meet 
your specialized, individual needs, 


So en ena Se 


Hi-Q PLATES AND PLATE ASSEMBLIES 


Hi-Q Plate Capacitors can be produced in 
single and multiple units in an unlimited 
range of capacities up to guaranteed mini- 
mum values of 33,000 mmf per square inch. 
The number of capacities on a multiple unit 
is limited only by the K of the material and 
the physical size. In Hi-Q Plate Assemblies 
printed circuits) the number of combina- 
tions of condensors and resistors which can 
be incorporated on a single unit is virtually 
endless...again, limited only by the K of the 
material and physical size. 


vis 1ON MLL, wae 
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Production Men like 
TAYLOR VULCANE 


MON. 


__ hecause:..~ pacino T 


Here’s 


a production man’s dream—a uniform easy-to-work 
material that can be readily machined in any manner in which 
it is possible to machine metal. Yes, Taylor Vulcanized Fibre, 
which weighs only half as much as aluminum, is a real time 
and trouble saver for production men in nearly every branch 
of the manufacturing industry. 

And another advantage in using this workable material is that 
it is available in numerous forms including sheets, strips, 
rods, and rolls, and in a wide range of sizes and thicknesses. 
When production schedules call for the purchase of fabricated 
parts, made to your specifications, Taylor can furnish them 


too—on time—ready for your assembly lines. 


It will be well worth your while to get all the facts about 
Taylor Vulcanized Fibre. You may find new ways and means 
to use it in making your products better, faster, and cheaper. 
Let us also give you the details about other Taylor products, 


such as Phenol, Silicone, and Melamine Laminates, as well 


as Taylor Insulation. 


SINCE 1891 


Taylor 


. . . > 7 . © . © . - . . . . . 


VULCANIZED FIBRE e TAYLOR INSULATION 


*OLAsTICS 


ne, 


oe 


In the 
Vda ilroad 


jitld ... 


Rail-joint insulation—which must with- 
stand, year-after-year, the brutal pounding 
of locomotive and car wheels—offers con- 
clusive proof of the inherent “toughness” 


of Taylor Vulcanized Fibre. 


This 62-page fact-filled 
Taylor Catalog describes 
how the many Taylor Lami- 
nated Plastics are made, 
how and when they're used, 
and more important, how 
you can use these basic mate- 
rials to make your product 
better...at lower cost! 
Write today for a copy of 
Catalog TTS. 


TAYLOR FIBRE CO. 


NORRISTOWN, 


PA.* LA VERNE, CALIF. 


PHENOL, SILICONE & MELAMINE LAMINATES e FABRICATED PARTS 
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-arbon Resistor 


oron 
(Continued from page 49) 


carbon and deposited carbon in 
respect is equal in the range 
m 100 ohms to about 2,000 ohms. 


higher resistance values, bo- 
icarbon shows slightly _ better 
formance. Maximum resistance 


inge for boroncarbon on this test 
shown to be approximately 0.1‘ 
[L-R-10509 allows a maximum of 


[he performance data on boron- 
bon resistors presented here is 
result of intensive qualification 
ting required to meet the specifi- 


ion of MIL-R-10509. Prior to 
alification testing, many _ thou- 
ids of tests were performed to 
ide development. During the 


irse of development it became ap- 
rent that the trend in the design 

military electronic gear would 
cessitate, in many applications, a 
rformance requirement exceeding 
severity the specifications of MIL- 
-10509. In many there- 
re, the course of development was 
odified accordingly. It may be of 
terest to note that approximately 
000,000 units were wholly or par- 
ally processed in the course of the 
evelopment. Of this quantity, ap- 
roximately 100,000 were carried 
hrough one or more stages of per- 
yrmance testing. It is hoped that the 
esults achieved will contribute to 
rogress in component reliability. 


respects, 


This paper was first presented at the 
\IEE-IRE-RTMA Symposium on Progress in 
Juality Electronic Components, May 5-7, 
52, Washington, D. C 


Sweep Generator 
(Continued from page 54) 


In order to make accurate band- 
ass measurements, it is necessary to 
dd a frequency marker to the re- 
ponse pattern. This marker is gen- 
rated by mixing in a germanium 
liode a fraction of the r-f output 
oltage of the sweep generator with 
hat of an external marker oscillator. 
The output of this mixer is a video 
eat which occurs at the instant 
hen the frequency of the sweep 
enerator is equal to the frequency 
f the marker oscillator. 

The video marker is then ampli- 
ed sufficiently so that useful fre- 
juency markers are produced with 
narker oscillator input voltage as 
mall as 10 mv. The video marker is 
hen electronically added to the re- 
ponse pattern of the network under 
est. This marker has constant am- 
litude regardless of its position on 
he pattern. The arrangement in Fig. 
» is used when it is necessary to add 
\ frequency marker. 


TELE-TECH * August 1952 


use §.§. WHITE Fiexible Shafts 


--- for greater reliability, 
added economy, extra adaptability 


S.S.White remote control flexible shafts satisfy every 
need for easy installation and smooth dependable serv- 
ice in all types of electronic equipment. And this ap- 
plies whether the distance invols ed is a few inches or 
50 feet or more. 


Especially engineered for remote control service, 
S.S.White flexible shafts require no alignment or ad- 
justments. They give you all the freedom you need in 
locating coupled parts where desired to conserve space, 
to simplify assembly and servicing, or to provide more 
convenient operation. With proper application they'll 
give you any required degree of sensitivity, since their 
design and construction insures minimum “backlash” 
in either direction of rotation. 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 


It contains 256 pages of facts and engineer- 
ing data on flexible shaft construction, selec- 
tion and application. Copy sent free if you 
request it on your business letterhead and 
mention your position. 


On? e 
—hMhbhic INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept.Q, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 


NEW! 0 NEW! o NEW! 


a lower priced 


simpler 


TOROIDAL WINDER 


Priced well below other toroidal winders ¢ 
Easily Adjusted to wind any segment or arc up 
to 345°. Winds in layers, automatically reversing 
at each extremity * Equipped with both auto- 
matic winding traverse and overriding pushbut- 
ton manual control on the same machine ¢ Coil 
Sizes Wound—as small as .187” finished-wound 
inside diameter. Other winding heads can be sup- 
plied to produce larger coils where correspond- 
ingly larger finished-wound inside diameters 
are permissible ¢ Wire Sizes—5” shuttle easily 
winds wire sizes 24 to 36. With care, same shuttle 
winds wire sizes as fine as No. 41. Shuttle ca- 
pacity is 1 ounce of wire. On special order, larger 
or smaller shuttle and winding heads can be 
supplied ¢ Winding Speed—up to 800 turns per 
minute ¢® Built-in lubrication. Entire machine is 
lubricated simply by lifting one plunger. 


IMPORTANT—This machine is AVAILABLE IN LIMITED 
QUANTITIES ONLY. When requesting further informa- 
tion, please specify 1) wire size, 2) number of turns, 
3) core size and 4) finished inside diameter of your 
windings on each core size. For your convenience, the 
engineering department will supply a sample wound 
to your specified inductance on a core supplied by you. 


BED SWS wrecs.0c. | 


Pulaski Road at Peterson * Chicago 30, Illinois 


More Geo. Stevens Coil Winding Equipment 
is in use 
than all other makes COMBINED. 


| UHF Tuner 
(Continued from page 43) 

1 in. travel assuring good tracki 
stability and maximum travel ¢ 
cursion length per UHF chann 
The lines are extremely rugged a 
stable with wide spacing betwe: 
as well as around, the individ 
| lines. The lines are securely su 
ported by means of ceramic stand 
insulators. A crystal mixer is ¢ 
rectly coupled to the output short: 
end of the lines and the antenna 


450 500 550 600 650 700 750 800 850 
MC 


Fig. 7: Injection grid current vs. frequen 


mutually coupled to the shorted i: 
put end of the lines. 

The oscillator tube and associat 
circuits are completely shielded an 
adequately meet tentative requir« 
ments for oscillator radiation. Th 
local oscillator consists of a_ typ: 
6AF4 tube capacity coupled to 
quarter-wave short-circuited trans 
mission line terminated at the in 
active end. 

The local oscillator is lower i 
frequency than the signal in orde 
to prevent inverting the frequenc 
relation between sound and pictur: 
carriers for receivers not havin 
symmetrical interearrier i-f sys 
tems. 

In order to receive UHF station 
between 470 and 890 mc, the loca 
oscillator tunes from 275 to 695 m¢ 
when the VHF set is tuned to chan 


Frank Tatro 
6022 No. Rogers Ave. 
Chicago 30, Illinois 


Insulation & Wires, Inc. 
2240 E. Washington Bivd. | 
Los Angeles 21, California 


R. F. Staff & Co. 
1213 W. 3rd Street 
Cleveland 13, Ohio 


REPRESENTATIVES 
see the new 


Harco Equipment Company 
toroidal winder in operation 


2436 Ninth, St. NW 
Washington 1, D. C. 


and other Geo. Stevens machines for winding practically. every type of coil at Insulation and 
Wires Display Booth, Western Electronic Show and Conference. Aug. 27, 28, 29. Long Beach, Calif. 


76 


nel 10. The 6AF4 is used as the os- 
cillator tube on the basis of cost 
preferred type, and necessary fre 
quency range. The basic oscillato! 
design has an upper limit of 1100 
mc which is much higher than re- 
quired for UHF tuner application 
The oscillator generates adequat« 
injection voltage over the entiré 
frequency range 275 to 695 Mm 


| without any frequency skips or un- 
desirable responses rectifying a 


crystal current of 1 to 3 ma. The in- 
jection-grid current curve is show! 
on Fig. 7. 

The B supply is parallel fed 
through chokes and is satisfactorily 


| bypassed. The oscillator tuning is 


positively ganged with the preselec- 
tor line and is accomplished by a 
(Continued on page 78) 
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mere 


finest electronic vacuum tubes 


Outstanding performances by many, many thousands of 

2 Withstands high electronic vacuum tubes utilizing Y3 grid wire have fol- 
temperatures lowed years of research by Eimac engineers. Uniquely 
treated Y3 grid wire suppresses primary emission by nul- 

lifying thorium contamination. It maintains rigidity at high 

Adaptable to hand temperatures—has a ductility that makes it adaptable for 

* or machine winding hand or machine winding and is ideal for spot-welding 
techniques. Eimac's Y3 is superior to molybdenum or tan- 

talum grids operated in similar tubes and conditions. 

Intended for use with thoriated tungsten filaments, Y3 

e No substantial 


has long life and no substantial primary emission up to 
praer y Sanne 1300° centigrade brightness temperature. Type Y3 grid 
wire is produced by Eimac and is available in quan- 


tity lots of 100, 500, 1000, 5000 and 10,000 meters. 


Write our application engineering 
department for further information 


Follow the Leaders to 


EITEL-McCULLOUGH, INC. 
SAN BRUNO. CALIFORNIA 


Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 
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NEW! 
FAIRCHILD 


3-SPEED 
TURNTABLE 


~ 


It’s the only one with ...and costs less than 
a built-in other 

synchronous professional 

drive for turntables! 


ALL 
3 SPEEDS! 


Operates quietly...no 
turntable 

vibration or 

rumble! 


Geared belts and geared pulleys in- 
sure accurate timing for all 3 speeds. 


It’s a Fairchild exclusive! The new Model 530 Turntable has 
the only synchronous drive integrally designed and built for 
three speeds. No attachments, no kits are necessary. It reaches 
stable speed—less than 1, revolution at 331/, without over. 
shooting. Offers guaranteed accurate timing within limits of 
AC line frequency. Turntable rumble and vibration are practi- 
cally non-existent. 


And ... the new Fairchild Model 530 costs less than other 
quality turntables. Bulletin PB10 contains complete data on 
Fairchild’s new, wide-range line of playback equipment. 
Write for your copy. 


RECORDING: 
EQUIPMENT: 


154TH STREET & SEVENTH AVENUE, WHITESTONE, NEW YORK 
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sliding silver contact which vari 
the active portion of the line. 
trimmer condenser across the osc 
lator plate tank circuit allows t 
frequency range to be set to ar 
desired frequency at the low end 
the range. 

Due to the ruggedness of co. 
struction and quality of component 
exceptionally high stability is s 
cured in the local oscillator circu 
The warm-up drift of the local o 
cillator at the high frequency end 
the band is approximately plus 2 
KC and approximately minus 250 « 
on the low end of the band. T! 
frequency stabilizes after approx 
mately five minutes of operatio: 
The maximum deviation due to lir 
voltage drift is approximately 70 + 
throughout the range of 95 to 1: 
volts line change. 

A cascode i-f amplifier circuit 
provided due to its inherent lo 
noise. The 6BK7 double triode 
used for the i-f amplifier tube di 
to its cost and favorable noise fac 
tor. The i-f amplifier is aligned 
VHF channel 10 (195 mc), and 
series coupled to the crystal mixe 
This amplifies the output of th 
mixer and allows the convert 
noise to dominate the noise of th 
VHF receiver as well as isolate th 
UHF and VHF oscillators from eac! 
other. It also provides additiona 
VHF selectivity against images o 
the VHF signal and against othe 
signals which would introduce spu 
rious responses; and provides extr: 
attenuations to radiation of th 


TABLE | 

Noise Image Insertion 

Factor Rejection Gain 
MC db db db 
500 16.5 42 5.0 
600 18.2 31 4.1 
700 19.3 24 3.2 
800 22.0 14 2.1 


VHF oscillators. The bandwidths o! 
the interstage circuits are ver) 
broad and do not require retunins 
whenever an alternate VHF chan- 
nel is selected. 

Fig. 8 shows i-f response curve at 
3 db points and noise bandwidth. 

The power gain of the i-f ampli- 
fier at 200 mc, measured as the ra 
tio of the power at the 300 ohm out- 
put to the power into the grid of 
the input stage, is 21 db. The band- 
width of the i-f amplifier is ade- 
quate to allow mistuning and drift, 
and to prevent appreciable ampli- 
tude distortion. The overall band- 
width is approximately 7 mc and 
is reduced as much as possible in 
order to obtain maximum gain as 
well as provide maximum attenua- 
tion to spurious VHF signals. The 

(Continued on page 80) 
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nnouncing the NEW Kedera 
SELENIUM RECTIFIER... with 


Designed for Special 
Applications where 


The Golden Color identifies Ss i Z E —W E IG HT 
Federal’s 36-volt Rectifier an fo. £ F t | C I is N CY 


ANOTHER are TOP 


Federa/ CONSIDERATIONS 


CONTRIBUTION 


Here's tHe answer to your selenium rectifier stack require- 
ments ... for applications where space is ata premium... where 
Lighter weight weight is of prime importance. This is the ideal rectifier for many 
Smaller size military end-use equipments... for aircraft . . . for compact, 
portable units. 


Fewer plates 


Greater Over-all Efficienc ee : , 
Y Developed by America’s first manufacturer of selenium recti- 


Dependable fiers, you can depend on its quality, efficiency and economy. 
“Federal Performance” Wherever you need DC from an AC source—look to Federal 
... from milliwatts to kilowatts! For details on Federal’s new 
36-volt rectifier cells of various sizes—or any other DC power 
requirement—write to Dept. F-166 


America’s oldest and largest manufacturer of selenium rectifiers 


Federal Telephone and Radio Corporation 


ofR 
qete,: 


— =—s- i= 
a ae a gee SELENIUM-INTELIN DIVISION 
IT&T’s world-wide research and 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 
engineering organization. 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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ANOTHER 


MOLDITE ENGINEERING 


ee. 


S| 


TRIUMPH 


kbd 


MOLDED COIL FORMS 


After years of development, the NATIONAL MOLDITE COMPANY 
has engineered and built an automatic machine for making molded coil 
forms held to the most exact dimensions for length and O.D. This new 
machine is geared for high speed production, thus providing prompt 
shipment on most popular sizes. 

Here is another example of MOLDITE pioneering in order to 
provide the radio, television, and communication industries with quality 
engineered components. 


Yes, look to MOLDITE for precision engineered magnetic iron cores, 


RF filter cores, and now MOLDED COIL FORMS. 


MAGNETIC IRON CORES + FILTER CORES - MOLDED COIL FORMS 
THREADED CORES « SLEEVE CORES + CUP CORES 


Samples promptly 
submitted upon request 


for design, pre-production, 


and test purposes 


SEND FOR CATALOG 110 


Robert T. Murray 
614 Central Ave. 
East Orange, N. J. 


Jerry Golten Co. 
2750 W. North Ave. 
Chicago 22, tl. 


NATIONAL 


COMPANY 


1410 Chestnut Ave., Hillside 5, N. J. 


Martin P. Andrews  Perlmuth-Colman & Assoc. Jose Luis Pontet : 
Mott Road 1335 South Flower Cardoba 1472 
Fayetteville, N. Y. Buenos Aires 


Los Angeles, Cal. 


i-f output transformer can be sup- 
plied either balanced or unbalanced 
and is adjustable from the exterior 
of the tuner by means of an insu- 
lated adjustment shaft for channe 
selection. 

The power requirements for the 
tuner are: 6.3 volts ac to supply 0.9 
amp for filament supply; 117 volts 
de to supply 40 ma or 250 volts de 
to supply 25 ma for the plate supply 

Table I shows some important 
tuner performance characteristics. 
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Microwave Measurements 
Technique 


The basic figure of merit of a 
UHF tuner can be expressed in the 
unloaded Q of the preselector lines 
and is obtained by using two test 
coupling loops consisting of a single 
turn loosely coupled to each end of 
the preselector line close to the 
shorted end. For this measurement, 
the antenna transmission line cou- 
pling loop and the crystal are re- 
moved entirely from the cavity with 
the dial drive mechanism and slider 
assembly functioning normally. The 
trimmer condensers are in place 
and aligned. The Q of the preselec- 
tor lines are then computed at vari- 
ous points from the measured band- 
width. It is important that the 
measured Q’s be relatively constant 
across the band and that the band- 
width obtained at the half-power 
points be approximately 10-25% of 
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Fig. 8: I-f response of Kingston tuner 


the bandwidth desired when fully 
loaded with the antenna and crystal. 

At the various settings of the 
slider, complete investigation should 
be made in order to assure that the 
line or cavity is not responding to 
an undesired frequency. The un- 
loaded Q should measure approxi- 
mately 600 for a high quality tuner. 
The bandwidth is then measured 
with the antenna coupling and crys- 
tal in normal position from the in- 
put antenna terminals of the tuner 
to the mixer section at various fre- 


quencies and these bandwidths 
should not exceed from four to ten 
times the bandwidth of the un- 


loaded measurements to insure that 
the insertion loss of the lines will be 
within an acceptable figure. 
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#1228 — 1.516 
: Part 1531—— 


E Ceramic-metal part shown with tubu- . 


= lations is also available with pins. 
: Peeve esocsccccccsscoseseces 


SUB 
SUB 


eece 


: S U B -miniature HERMETICALLY SEALED RELAY ENCLOSURE 
| produced in 10 DAYS from modified EXISTING TOOLS. 


Hermetic was called upon to develop a sub-miniature relay 
enclosure in a matter of weeks and came up with a solution 
in exactly 10 working days, by utilizing existing tooling and 
modifying one of its standard parts. This points up the 


eeeeseeeoeoseeseeeeeesestes: 


ait ye Sheeeee unusually wide range of Hermetic’s production and its ability 
to adapt it to particular problems, no matter how difficult. 

Naturally, the customer was saved a considerable amount of 

Write for your FREE copy of time and money and was able to meet a deadline with ease. 


Hermetic's colorful, informative, 


new brochure, the most com- +5 ae, 
plete presentation ever offered Hermetic’s ability to serve you, contact the one and only 


on hermetic seals. dependable source of supply, and be sure that your 
problems will be solved, too. 


Because the solution of this problem is characteristic of 


t Hermetic’s booth #418 at the Western Electronic Show and Convention, 
Long Beach, Cal., August 27, 28 and 29 


FIRST AND FOREMOST IN MINIATURIZATION 


TS 
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RCA-2E26, one of 2-way radio’s important transmitting types. 


For best service—buy locally 
For best tubes, buy RCA 


Your local RCA Tube Distributor can handle your tube 
requirements for communications in the fastest possible 
time—save you hours, even days of time and effort. He 
knows what tube reliability means in 2-way radio—is 
prepared to back up your operations with the finest trans- 
mitting and receiving types ever made... RCA! 

Call him up. His friendly service is just around the 
corner from you. 


RADIO CORPORATION of AMERICA 


FLECTRON TUBES HARRISON. HW. J. 
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Mobile Radio 


(Continued from page 47) 
Dan E. Noble, is of the opinion 
probably the most significant ex; 
sion in the mobile radio field 
the next four or five years will 
place in the 450-470 mc band. 
commercial development of 
band has been retarded prim: 
by the lack of specialized tubes 
operating in this frequency res 
Excellent tubes are now avail: 
however, for operation in | 
transmitters and receivers, but ; 
relatively high cost. The comn 
cial exploitation of the UHF 
bands with resultant mass prod 
tion of these tubes will bring d: 
the cost considerably. 

While there will be normal exp 
sion into the 640 mc band by al 
the standard mobile services, 
most interesting explorations 
probably take place in the so-ca 
“citizens’ band,” where, on a n 
interference-free basis any citi 
can use mobile, base station 
portable radio equipment to ca 


on almost any type of communic: 
tions such as truck dispatch, signa! 


ing, teletype and private paging. 
Also the growth of these citiz 
band radio systems could be one 


the most significant contributions t 
the development of standby com 


munications for Civil Defense. W 


thousands of such systems in dail: 


use, they could be translated int: 


Civil Defense network by the simple 
means of providing central coo: 
dination and the necessary discipli: 


when an emergency arises. 


Reception in Citi 


The 450 mc frequencies seem 
be especially suited for radio « 


eration in metropolitan areas an 


are eventually expected to be us 
heavily by all who need mob 


communications in the densely 


populated locations. The develo 
ment of this band may open t 
way for the FCC to relax its pres: 
eligibility rules so that the highw 
truck and special industrial ra 
users can reap healthy bene! 
from 450 mc operation. Its major 
now is by several taxicab fleets a 
other scattered commercial ent: 
prises. Actual tests in urban aré 
have proved the 450 mc band a 
equipment to be excellent, w 
operating coverage and_ perfor 
ance equal to or better than t 
lower FM bands, according to t 
National Committee for Utilit 
Radio. 

Another recent engineering d 
velopment expected to open vi 
new fields in a congested frequen 

(Continued on page 84) 
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Brilliant. and 


for World-Wide Settings 
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First Professional 16 mm 
TV Background Projector 
Provides 2,000 Lumens 


46 ampere arc lamp, f/1.5 
20 mm lens, air-cooled 
film gate, sprocket inter- 
mittent that ends film 
wear and holds old film 
steady. 


TV Version of Famous 
Simplex X-L 35 mm 
Projector: 7,000 Lumens 


An incomparable projec- 
tor used in 80% of all 
theatres; now equipped 
for TV use with “2-3” 
intermittent. 80-110 am- 
pere arc; f/1.9 2” lens. 


TV Camera Chains °* 


TV Film Chains * TV Field and Studio Equipment * 


in YOUR TV Studios 


Here, at last, is background projection made practical for 
any TV studio or network .. . brilliant, steady motion 
pictures that make any action scene in 16 mm or 35 mm 
film libraries available as a setting for TV programs. 

No complex phasing needed with TV cameras. Simply 
focus camera on the background screen for a perfect pic- 
ture. The GPL “2-3” 
a 60 light-pulse per second shutter, automatically meets 


intermittent pulldown, coupled with 


the camera’s requirements. Special optical systems for each 
projector reduce “throw” required, save studio space. 
Get full details on these outstanding projectors, now in 
use On major networks. Consider them in your new studio 
planning; add to the utility of your present equipment. 


WRITE, WIRE or PHONE... 


General Precision Laboratory 


INCORPORATED 
PLEASANTVILLE NEW YORK 


Theatre TV Equipment 
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GYROS 


Designed, Developed, and 
Produced by 


ECLIPSE-PIONEER 


@ [clipse-Pioneer, one of the world’s largest producers of Gyros, 
has developed a series of direct reading and remote transmitting 
Gyros for radar stabilization, navigation, remote compass, auto- 
matic pilot, and other similar airborne applications. 


Typical of these Gyros is the type 14104, a two axis, gravity erected Vertical 
Gyro Transmitter designed for use as a remote vertical reference where vertical 
stabilization is required. The instrument is essentially an electrically driven, 
vertical-seeking gyro with separate Autosyn* transmitter pick-offs on the 
pitch and bank axes. Sealed in an aluminum case, protection against environ- 
mental conditions is accomplished by means of a double “O” ring labyrinth 
air tight seal. Signals are brought out on sealed headers (terminal panels) 
and caging and uncaging is obtained thru D.C. solenoids. Provisions are in- 
corporated within the case to reduce bank error encountered in turns. A 


means of sensing turns is required in order to employ this feature. 
i. ; 


TRADE MARK OF BENDIX AVIATION RF 


TION LOOK FOR THE PIONEER mark OF QUALITY 


RE PAT. OFF 


Specifications for Eclipse-Pioneer Gyro Type 14104 


Dimensions: 61%” diam., 6%” high e Weight: 6% 

Operational limits: 360° in roll and pitch with controlled tumbling of the pitch axis at near 90°. 

Erection device: A gravity sensitive erection system maintains the gyro in a vertical position to 
within +%4° of vertical 

Caging: From any position at full rotor speed in less than 45 seconds 


Power Requirements 
Gyro rotor: 115 volts, 400 cycle, 3 phase, 25 VA e Gyro caging: 28 volts DC, 5 amperes, 
Gyro turn error compensation: 115 volts, 400 cycle, Single phase 40 MA 


ing 
Pickoff excitation: 26 volts, 400 cycle, Single phase, 0.34 watts each 


Bank and Pitch Pickoff Information 


Input voltage: (Nominal rotor excitation): 26 volts, 400 cycle, Single phase 


Input current: 50 milliamperes Stator output—max. (line to line): 11.8 volts. 
Sensitivity: 220 millivolts x degree sine of 
Stator resistance—DC (line to line) : 34 ohms. displacement angie 


Input impedance (stator open) : 139 4-J510 ohms, 


Null voltage—max.: 70 millivolts. 
Phase shift (rotor to stator): 4° 


Rotor resistance—DC: 48 ohms. 


For detailed information, write to Dept. B 


ECLIPSE-PIONEER DIVISION of 
TETERBORO, NEW JERSEY 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


AVIATION CORPORATION 
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spectrum is the conclusive pro 
that commercial equipment no 
available in the 25-50 mc band 
give satisfactory performance on 
KC channel widths. This conclusic 
was reached after numerous at 
extensive field tests by radio use 
in the power service, petroleu 
field, and by leading mobile rad 
equipment manufacturers. In es 
sence, split channel  operati: 
greatly increases the number 
mobile radio systems which can | 
accommodated in the 25-50 mc fre 
quency band by cutting down o 
the frequency space separating th 
various systems. 


Experimental Wor! 


Experimental work is also bein 
carried on in another portion of th 
spectrum set aside by the FCC fo 
mobile radio use—the 152-162 m: 
band—with the split channel opera 
tion in mind. While the narroy 
spacing tests in this band to dat 
have not proved so encouraging 
on the lower frequencies, the indus 
try is confident that equipment wi! 
eventually be developed which wil 
operate on a much narrower spacin 
arrangement than that in use at 
present. 

The National Committee for Utili- 
ties Radio points to operation o1 
450 mc as a “new milestone in the 
advancement of mobile radio engi- 
neering.” Propagation characteristics 
of the band are such that metropoli- 
tan areas such as New York City 
Chicago, Detroit and San Francisco 
can be ably covered, and the per- 
formance of equipment now operat- 
ing under test conditions and in ac- 
tual communications systems shows 
an entire lack of man-made noiss 
and the absence of electrical inter- 
ference. Operating range of the 450- 
460 mc equipment is approximately 
the same as the full range of the 
152-162 mc apparatus, with the ele- 
vation of the base station trans- 
mitter and receiver antenna the 
chief range determining factor. Its 
use in rural areas will be rather 
limited because of the absence of 
large building walls or other solid 
objects which produce needed 
multipath reflection of direct radia- 
tion from the transmitters, and the 
450 mc network will have irregular 
coverage in outer perimeters of 
urban territories where rolling hill 
country or deep wooded areas are 
present. 

Another trend which will un- 
doubtedly increase the maximum 
number of mobile radio systems the 
spectrum can handle is the use of 
directional antennas. 

(Continued on page 87) 
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pemeeerara 


The Glenn L. Martin Company leads the way to... 


ut,-Milliow Dollar Sanngs 


-.-FOR THE AIRCRAFT INDUSTRY WITH NEW 
TINNERMAN ELECTRICAL HARNESS CLAMP! 


The new TINNERMAN Electrical Harness Clamp “takes 
off” on really big-money savings for the Glenn L. Martin 
Company, builder of the famous Martin Bombers. Air- 
craft designers and engineers at Martin found that in 
a quantity such as 1000 planes,a savings of $270,000 
could be made...or 18 cents per clamp over former 
methods for 1500 clamp installations in the new 
Martin P5M-1 Marlin! Think of this tremendous savings 
in terms of the thousands of aircraft on order for 
building America’s defenses—and you see how “multi- 
million-dollar savings” can be made for conversion into 
even greater production! 


Tinnerman engineering reports this significant savings 


story to all American industry as another example o¢ 
Tinnerman teamwork! For better fastening analysis 
and engineering know-how... for significant production 
savings no matter what your fastening problem, turn 
to TINNERMAN! There’s a Tinnerman representative in 
your area to give you competent help... he’ll be happy 
to supply details for a FASTENING ANALYSIS of your 
product. Meantime, write for your copy of SPEED NUT 
“Savings Stories”: TINNERMAN PRODUCTS, INC., Dept. 12, 
Box 6688, Cleveland 1,Ohio. In Canada: Dominion 
Fasteners, Ltd., Hamilton. Jn Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. In France: Aero- 
cessoires Simmonds, S. A.—7 rue Henri Barbusse. 
Levallois (Seine) France. 


Whatever you build—from Aircraft to Clothes Dryers—Think first of Tinnerman for better fastening Engineering! 


TELE-TECH * August 1952 


G 


SPEED NUT WAY: Inset 
shows how T-shaped 
tongue locks in place. Can’t 
unlatch unless pressure is 
applied in diagonal direction 
and tongue is aligned with 
slot opening. Can be pre- 
assembled to wire bundle 
before fastening to structure. 
Opens and closes by hand, 
no tools required. 


cord-Chang© 


new design 
new simplicity 
new low cost 


@ First with the belt-type 3-speed motor 
... first with the turret-type 3-speed 
motor ... General Industries again leads 
the field with this novel 3-speed motor. 


Developed for one of General Industries’ 
good customers, and field proven over a 
period of time, this 3-speed motor as 
illustrated has a stepped shaft and shifting 
idler wheel arrangement. Model illus- 
trated currently being supplied to well- 
known record-changer manufacturer, 
with special construction for customer’s 


own application. 


THE GENERAL INDUSTRIES CO. 


Department MB - Elyria, Ohio 


t phonomotor 


Computer Solutions 
(Continued from page 46) 


involving control systems, the di 
rivatives will be small and readi: 
errors may accumulate if the ind 
cated integration is performed. 
better check is obtained if the equ: 
tion is differentiated. Then for equ: 
tion (12) the error e will be 

(X(t + at) +6,) (x, +6.) 
e= — 


(yie+ at) . 


Since At is chosen small, the ré 
corder errors are predominant. Fro: 
equation (12), it follows that tl 
error expression reduces to 

oo. 


“1 Yo 


At 
and the normalizing factor is 
n= V2e V1+4 A?/4. (14 
Next consider the  trigonometri 
equation 
y = Asin Bx (15) 
where the angle Bx is always les 
than 90°. Then the error will be 
e—y-+é6—AsinB (x+ 83). (16) 
By expanding the sine 
e= y+ 6 — A (sin Bx cos B3 4 
cos Bx sin Bd) 
Since Bx < 90°, BS is small and henc: 
e—y-+4—Asin Bx — AB3 cos Bx 
From equation (15) 
e = 6 — AB3 cos Bx 
and the normalizing factor is 

9n =o \/ 1+ A*B* cos Bx. (17) 
In an analogous manner, it is possi- 
ble to deal with all types of equa- 
tions. 

This system of checking has been 
applied to a complex non-linear sys- 
tem consisting of twenty equations 
The REAC set-up required all th: 
components of two computers and 
one servo unit (including the use of! 
several modulator servos for multi- 
plication) and, in addition, several 
passive networks, diode limiters and 
cathode followers. The checking 
time for this problem (including 
trace reading and using the CPC 
for the calculations) is 24 man- 
hours. 

A difficulty encountered was th: 
non-linearity of the Brush recorder 
It appears necessary to establish a 
correction curve for the recorder 01 
else to modify the characteristics of 
the driving amplifier. 


Conclusions 


Three methods of checking linea 
systems have been considered. The 
“zero damping” check is the easiest 
of the three. However, there are 
many systems to which it does not 
apply. The Selected Root Test is the 
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complete check because each 
e is easily identified and a count 
he number of integrators used 
res that no extraneous modes 
present. This method is easily 
ated and no additional REAC 
yonents are used. On the other 
|, if the number of degrees of 
dom becomes large (six or 
ter), the calculation for initial 
litions will become _ onerous. 
thermore, if passive elements are 


| it will be necessary to place P Pp R O \/ F —D 
al charges on capacitors which | 

present a switching problem. 
Frequency Response Method is 
to use and Nyquist plots are | R Y [ FE A [.) | N (5 
often available. But this system | 

lires a few additional compo- 


ts which may not be available, 
furthermore a judicious choice | MA A N ‘Je FA C y UJ R E R S 
the frequencies to be checked 


t be made to assure that no | 
rs are present. 


Dynamic Substitution Method 


he Dynamic Substitution Method 

t has been described results in 
ier calculations and a large time 
ing compared to a step-by-step 
egration for the entire system. If 
error has been made, the step- 
-step method does not give any 
ie as to the difficulty. On the other 
nd, if only one equation in a sys- 

n is in error, the others will still 
eck by the dynamic substitution 
ethod and thus the error is pin- 
jinted. Finally, it should be noted 
it this method may be improved 
both from the standpoint of in- 
eased error sensitivity and time 
vings if a device for quantizing 
REAC voltages is available (i.e., an 
nstrument that will convert ana- | 
fue voltages to digital form in | 


— cards at selected time inter- | S E R | E = 
RADIO AND TELEVISION 
‘lobile Radio | LOUDSPEAKERS 


(Continued from page 84) 


CARBONNEAU 


f 


The recent past and the booming Hailed as the industry's greatest advance in speaker design 
esent of the mobile radio industry nae 

conclusive proof of the definite and value, Carbonneau Gold Cups have been proved 
tentialities of the field. Its future 
even more promising. Graphically, the laboratories of leading manufacturers. Top-flight Industrial 
» growth of mobile radio over the 
st five or six years is a skyward Designer, J. O. Reinecke says, "These new Carbonneau 
nting sweep. One highly respected P 
wnufacturing official says that the | Gold Cup speakers achieve perfection in simplicity and 


arted picture of the mobile radio 
ld shows that the industry is in 
» “fatted calf” below the still-to- 


ne “knee” of the growth curve, CARBONNEAU INDUSTRIES, INC. 


beauty of design.” For information write: 


1 that his company, which pres- 
tly earns a large percentage of the 
lio sales dollar, is looking forward 
a “very satisfactory” future. 


2 | IONI IN VV ND RA 
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our products should be fully listed. F 


say pf? 
Bey pee giese Ry 


SEAN 


FEATURES 
OF THE 
DIRECTORY ISSUE 


FULL PAGE 


@ 19,000 circulation—domes- 
tic and foreign. 


Absstgessaste 


Opposite Listing 
Valuable, exclusive buyers’ 5 ~~ me eer: 

guide supplementing all the es ae np ss . 
usual editorial features on : co “e = Toe 

design, manufacture and ie ~sirewere Rey Pipe =e 3 : SIZE 
operation. 


Completely indexed listing : = ee : = 5 = 7 x 10” 
of available end products es Airy = . 

and major replacements, in- Le =< = cones ae Aaa st , ; 
cluding hundreds of NEW #1 ~~~ S £-. “Shoal (2-page spread, size 15 x 10 
products. ig “fos =e 


Editorial listings absolutely 
free. 


Year-round reference for 
sources of supply. 


rers 
Advertisers making early [ie oneal? 
reservations may request >= as P ee. 
positions adjacent to their § —" , ,; Radio 
editorial listings. However, 
such special positions can- 
not be guaranteed in all 
cases. 


de T. S fF. 


Opportunity to amplify your 
free listings or give a con- 
densed catalog of your 
products. 


No increase in advertising 
rates. 


TELE-TECH: 


STATION « STUDIO 


SATURATION COVERAGE OF HEMISPHERE OPERATIONS EQUIPMENT 


Your advertisement in the Station & Studio directory issue will put you DIRECTORY 
in touch with 95% of the Western hemisphere’s buying power for com- * 
munications and electronic equipment, the year around, assuring .contact 


TV - FM- AM~ MICROWAVE — CIVILIAN - MILETARY 
with all broadcast stations and major operators of other communications. 


1953 


LITERATURE REQUEST-CARDS IN THREE LANGUAGES 


To facilitate inquiries from foreign as well as domestic readers, the direc- 

tory issue will have a heavy insert containing inquiry postcards printed 7 

in Spanish, French and English. A numbering system on these cards will Make 
enable readers to indicate the products on which they want further in- Reservation 
formation. Facsimiles of each card will be forwarded promptly to manu- 


facturers concerned. Now 
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+ 


iil 
I MN 


i 


and forcefully advertised... in the Annual 


AACS 2 SRT) I GE 


STATION & STUDIO 


EQUIPMENT DIRECTORY 


i 


ii 
i 
| 


i 
th 
i 


The positions of special inserts, 
color spreads and other advertise- 
ments in the directory will be 
assigned in the order of receipt of 
reservation or space order. 


Positions alongside editorial list- 
ings, Or on opposite pages, cannot 
be guaranteed in all cases. After all 
such positions have been assigned, 
advertisements will be placed on 
other pages as near as possible to 
the desired position. 


2/3 
PAGE 
Alongside 
Listing 


SIZE 


4-9/16 x 10” 


PUBLISHED BY 
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CHICAGO BRANCH OFFICE — 201 N. Wells Street, Chicago 6, Illinois 
CALIFORNIA — Chris Dunkle & Associates, 2506 W. 8th St., Los Angeles 5, DUnkirk 7-6149 


in the October Issue of 


TELE-TECH 


— the ONLY classified listing of end products 
and major replacements for domestic and 
hemisphere communications — complete, ac- 
curate and up-to-date. 


— timed for maximum help to buyers of en- 
gineering products this Fall when the indus- 
try is banking on the start of a billion dollar 


operations market. 


APL f aa 


NEW STATION CONSTRUCTION 


TRANSMITTERS & ANTENNAS 
MICROWAVE RELAY SYSTEMS 
STUDIO & THEATER APPARATUS 


1/3 e NEW PROGRAMMING FACILITIES 
es UHF AND VHF TEST EQUIPMENT 
PAGE a MILITARY ELECTRONIC & COM- 
Alongside Bi MUNICATIONS EQUIPMENT 
Listing ie The October Directory Issue 
. ra Will Reach and Serve 
SIZE 4 


' ALL chief engineers of broadcast stations, 
2-3/16 © airlines and manufacturers in South and 
» Central America, Mexico, the Caribbeans 
x and Canada. 
10” 


ALL chief engineers of TV-radio manufac- 
turers in U. S., plus other engineering 
personnel. 


Caldwell- Clements, Inc. 


ADVERTISING OFFICES—480 Lexington Avenue, New York 17, N. Y. ° 


ALL U. S. military electronic labs and pro- 
curement heads. 


ALL consulting engineers specializing in 
UHF, TV, FM and AM. 


Publishers also of TELEVISION 
RETAILING 


Telephone: Plaza 9-7880 


RAndolph 6-9225 


onsistently 


ependable 


ay 


INTERFERENCE aa FILTERS 


/AQ\>\< There's a C-D for every known interference problem! Did you 
ee) x know that C-D makes and sells more interference filters than any one else? 

&)\\® Chances are the solution to your filter problem is already waiting for you 
Y\(~\ PF in our files. If we don’t have the answer, we'll find it for you. Write far cata- 


oa | log to: Dept. J82 Cornell-Dubilier Electric Corporation, General Offices, 
NO South Plainfield, New Jersey. 
Ad 


CORNELL-DUBILIER 


world’s largest manufacturers of filters 


= 
B 
=e 
<p> ia + 
ae ai - idl 
* {| | } yy ae \ , | 
ad 4 + .\ y A, -_ t 1] 
ps © PAN) 80} 
TH PLAINFIELO, NEW JER Y * NEW BEODFOR WOF Ar AMBR —, MA ACH ETTS * PROVIDENCE, RHODE ISLAND 
INDIANAPOLIS NDIANA «© FUQUAY SPRING NORTH CAROLINA «+ DIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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Amplitude Linearity 


(Continued from page 57) 


brightness quite completely speci 
the amplitude transfer of a syst 
In practice, where several curves 
to be compared, it is convenient 
normalize the input scales. 
Besides the terms gamma 

gradient, two other terms have 
casionally been ernployed. They 
incremental gain and _ differen 
gain. As they both are referred 
linear plots of the transfer chai 
teristic, their correlation with 


INPUT 
Fig. 7: Incremental gain derived from Fig. 6 


sensations of an observer view 
the reproduced picture is poor. Ho 


| ever, they are sometimes useful! 


when investigating a single non- 
linear device, such as a second de- 
tector. 

The incremental gain is obtain 
from the amplitude transfer charac- 
teristic as shown by Fig. 6. The in- 
cremental gain is defined as the rat 
of delta output to delta input, and a 
plot of incremental gain versus input 


_ s(OUTPUT) a 
Cy = SCINPUT) 


OUTPUT 


INPUT inPUT 
Fig. 8: Differential gain is slope of tange! 


for the picture tube of Fig. 6 is giv: 
by Fig. 7. 

Essentially, this is nothing mo 
than the gain of the device for si 
nals of an amplitude delta inp 
where delta input is the amplitu: 
measured from zero, for examp 
black level. 

The differential gain can be ol 
tained as shown by Fig. 8. The di 

(Continued on page 94) 
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Uideo Desiguers who 
ook into the 


S 
is <RAN 2 mmftd 


ENT — 25 ma* 


~ MAXIMUM CATHODE CURR 


instantly See 
its many advantages 


AS a result of extensive life tests and continued What's more, despite these increased ratings the 
excellent field performance of the 6AH6, cathode inherent low grid current level of the 6AH6, 
current and screen dissipation ratings are now achieved by carefully controlled manufacture, still 
increased. These new ratings are in line with the permits the use of 1 megohm grid resistor in AC 
increased picture tube drive conditions required coupled video amplifiers. 


by trends to a larger and more brilliant picture. 


Input | Output Voltage Max. Watts Cathode Cathode Current | Grid 

Coupling and | Volts Gain Dissipation | Resistor No Sig. With Sig. Resistor 
Sync. Polarity | P/P Screen Plate | Ohms (ma.) (ma.) Ohms ) 
| | | | | 
DC — 66 22 | 0.6 $2 39 20 13 | 5000 
“ DC+ 100 25 0.4 3:2 | 270 8 15 5000 | 
AC — | 100 25 0.6 2 | 39 20 21 1 meg. | 
+ > 

AC+ 100 25 0.6 3.2 | 39 20 18 1 meg. 


All data taken with Screen voltage of 150 and Plate load of 4000 ohms 
with typical on-the-air television signals and average production tubes. 


RAYTHEON MANUFACTURING COMPANY 
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LABORATORY 


AUDIO 


MPLIFIERS 


<— -.. unitized amplifiers 


101-AX. A laboratory pre-amplifier. Uses single 
12AX7 tube with triode sections in cascade. 42 ond 
32 db fixed gain. 80 db signal to noise ratio at 
maximum output. Intermodulation 2% at plus 4 dbm 
(using 12 ke and 40 cps at ratio of 1 to 4). Multi- 
impedance input and output. Feedback loop purposely 
does not include input and output transformers, thus 
allowing for complete line isolation and maximum 
flexibility. Complete details in Catalogue 16-C. 


101-BX. A boom microphone pre-amplifier especially 
designed for low level dialogue pickup. For use in 
six to ten-foot pickups as in motion pictures and TV. 
Feature of design is 10 db more gain above hum and 
noise level than conventional pre-amplifiers. 50 and 
40 db fixed gain. Intermodulation 2% at plus 4 dbm 
(using 12 kc and 40 cps at a ratio of 1 to 4). Feed- 
back loop purposely does not include input and out- 
put transformers, thus allowing for complete line 
isolation and maximum flexibility. Complete details 
in Catalogue 16-C and Bulletin C-1016. 


102-AX. A laboratory line amplifier. 42 db gain. 
95 db signal to noise ratio at maximum output. 
Maximum input minus 18 dbm. Maximum output plus 
24 dbm. Multi-impedance input and output. Inter- 
modulation 2% at plus 24 dbm (using 12 ke and 
40 cps at 1 to 4 ratio). Feedback loop purposely 
does not include input and output transformers, thus 
allowing for complete line isolation and maximum 
flexibility. Complete details in Catalogue 16-C. 


New York Area: Y Bors 
Audio & Video Prods. Corp. A i »§ Es 


CINEMA 


ENGINEERING CO. 


1510 W. VERDUGO AVE. + BURBANK, CALIF. 


Export Agents: Frazar & Hansen, Ltd. « 301 Clay St. 
San Francisco, California, U. S. A 
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this time the “stub” was ungrounded 
during night operation. Grounds 
were, of course, necessary during 
the day when the erection crew was 
working. 

Above the 100 ft. mark we found 
it necessary to tune out the stub 
base capacity by means of a varia- 
ble inductance between stub base 
and ground. This comprised a paral- 
lel resonant circuit and offered very 
high opposition to the flow of r-f cur- 
rents to ground. To facilitate tuning 
of the variable inductance a sam- 
pling loop was set up about 100 ft. 
high on one corner of the stub and 
connected by means of a short run 
of RG8/U cable to a germanium rec- 
tifier and microammeter just above 
the insulator on that leg of the 
tower. Then the inductance was ad- 
justed for minimum reading on the 
microammeter. 

These steps enabled us to “stay 
legal” at the monitoring points with- 
out further trouble until a 225 ‘t. 
elevation was reached. At this point 
we ran into serious trouble. No tem- 
porary expedient seemed to pro- 
duce appreciable results and varia- 
tion of phase and/or currents in the 
array would not suffice. Our only 
answer was a slight reduction in 
transmitter power to the point where 
the null points were again within the 
legal limits. We received from the 
FCC blanket permission, while un- 
der construction, to vary phasing 
and current ratios in our array as 
necessary to maintain protection to 
other stations on our operating fre- 
quency. The addition of more steel 
each day and the increase of stub 
height necessitated a further reduc- 
tion in transmitter power output un- 
til we were down to 25 kw. This was 
the lowest level at which our trans- 
mitter was designed to be operated 
and we had completed only half of 
the new tower. 

The problem was solved by con- 
necting a copper wire to the stub at 
about 225 ft. and running it down in- 
side the tower, tying it off with small 
glass insulators at about 50 ft. inter- 
vals and grounding it. The tower ca- 
pacitance was still balanced out by 
inductance. The monitoring points 
returned to comfortable values, 
power was run back up to 50 kw, and 
tower erection proceeded to comple- 
tion. There was only one further case 
of pattern disruption and that was 
cured by clearing an accidental short 
circuit of the wire to the tower leg 
about 40 ft. below the point where it 
was connected. 

We did not have time to run com- 


CUES for BROADCASTERS 


(Continued from page 51) 


plete pattern measurements on 

arrangement, but assumed that, si 
the two monitoring points were « 
rect, the rest of the pattern was 
proximately correct. 


WTVJ Builds Camera Chain 


A new film camera chain has be 
constructed by WTVJ, Mi: 

Fla. The equipment was designed 
be used with the new Eastman K 
dak Model 259 TV Film Project 
Complete accessibility is the ca 
era’s most distinctive design featu 
The unit has three full doors an 
removable top. Other advanta 
are: Pedestal is storage space 

spare tubes and amplifiers, and c 
ceals unsightly camera cable. 7 
camera can be operated at any d 
tance up to 200 ft. from the cont) 


Norman Dean demonstrates his new film 
camera chain which he designed for WTV 


console. Simplified camera desig 
made possible by piping deflectio: 
signals from equipment room to cam 
era through standard camera cabli 
Reduced heat in camera insures sta 
ble operation. Maintenance me 
work in equipment room rack 
rather than under the feet of contr 
room engineers or projectionist. Ful 
fades to black are reproduced au 
tomatically by RCA “white-puls« 
clamp circuit. High signal-to-nois« 
ratio is accomplished by new vide: 
amplifier design. Remote relay con 
trols picture polarity. Remote rela) 
control of frequency response en 
hances 16mm film resolution. 
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FULL DIMENSIONAL SOUND 


Lifts “HI-FI” to a new HIGH 


—thanks to the finest in modern sound recording methods and equipment 


@eeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


... including 


liot , 


for the original sound 


a) ) “Fuit DiMEnsIONAL SouND” is an apt descrip- 

' | tion of the tonal perspective that gives these 

( , fine records the true balance, depth and full 
k 1) \ tonal range of the original live performance. 

\ To achieve these outstanding results, Capi- 
| tol’s sound recording methods and equipment 
iclude all of the latest technical advances in the audio field. 
‘ecording materials — both discs and tape — must measure up to 
he highest professional standards in every respect. And Capitol — 
ike leading phonograph record manufacturers the country over 
has found that Audiodiscs and Audiotape are the ideal com- 


ond aucuiodises 


ination for meeting these exacting requirements. , 
for the master recording 


Remember — Audiodiscs and Audiotape are made by audio 
ngineers, for audio engineers. Their consistent uniform quality 
s the result of more than a decade of experience by the only 
ompany in America devoted solely to the manufacture of fine 
ound recording media — both discs and tape. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. Y¥. 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB"’ 


*Trade Mark 
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Ceeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaene 
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THREADED 
1. F. CORE 


E 


| 


T { 1] 
Ha 
TOROID 


DUMBBELL 
CORE 


2 OR 
IRON CORE 
COIL FORM 


Saree 


PLAIN CORE 


eal 


INSERT CORE 


; i fer 
Optional Chamfe 
oe 8 Se porn pe groove available 


You can now ge 


yoke ¢ 
tion yoke cores are the r 


metal engine 


pr 
molding technique 


For more detailed Threaded Core 
information—Write for: Sam- 
ples, designs and Specific Costs, 
Dept. TT852S Technical Data 
Booklet 
Cores’’ 


“Engineered Radio 
No.: TT852 
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SLEEVE CORE 


hee cate TV 
Deflection 
Yoke Cores 

as low as 


26° 


Ee re 960* €— on this diameter 
DYC 3: 2.05 . 


ivi ° 
*Leng vary UP n dual requiremen s 
ths upo nd t 


on deflection 
These deflec- 
ered 


t high permeability flake-tr 
irty cents a parr. 
f our continuing powd 
h. You get a deflection yoke pees 
of the latest powdered meta 
pment of 


ores for as low as th 
esults © 
ering researc 


oduced froma combination 


s, using an entirely new develo 


flake iron powder. 


RES 
DEFLECTION YOKE CORE FEATU 


ility to 
lity — offers highest temperature stability 


High Permeabi \ os it directs the flow of electrons 


e ef i i) ke col 
th d lectio yo cu 
towa ds he face 0 the televisio 1 tube. 


ur standard flake- 
They are de- 
iron deflection yoke cores f 


t meet the Wg vest electronic a id mechanical 
sigr ed ° 


i ur standard 
¢ deflection yoke coils. If one of o aes 
~n nnot meet your mechanical n : 


d designs that will. 


d Manufacture-select one of o 


aa or your needs. 


stand 
deflection yoke cores co 
we will submit samples an 


are proving the results of 
of higher 
ments for 


— daily we ' 
orts by offering radio cores 
Write us your require 
al testing and specific costs. 


Cores Can Cost Less 
our engineering eff 
permeability at lower cost. 


similar samples for mater! 


f 9540-50 Tulley Avenue’ Oak Lawn, Illinois 


mite, Powore 
association 


ferential gain is defined as the sk 
of the tangent line to the curve 
some point P, i.e.: 
ss d (Output) 

‘4d (Input) (5) 

A plot of the differential gain 
the device described by Fig. 8 
given in Fig. 9. This plot is partic 
larly useful when we wish to obta 
the gain of the device for small si 
nals which vary around a particu! 
value of input. Again it should 
stated that these plots are only 
occasional use as the log plots off 
a high correlation with the view 
picture. 

The actual measurement of t! 
non-linear devise can be usual 
made with conventional techniqu 
as the measured quantities are vol! 
or amperes. When it is necessary | 
measure brightness values the pro! 
lem is somewhat more difficult, a! 
though there are several excelle: 
methods available which involve tl 
use of the MacBeth Illuminomet« 
The usual problem presented b 
non-linear devices is not their physi 
al measurement, but expression an 
interpretation of measurement. 

Because of the misinterpretation 
and lack of rigorous application as 
sociated with the term “gamma,” it 
is suggested that the expressior 
gradient be used to describe the am- 
plitude transfer characteristics o! 
TV systems. When used with nor- 
malized scales to represent overal 
brightness characteristics, a concis: 
and practical expression for system 
tone rendition is obtained. 

Fundamentally, a non-linear de 
vice is not a simple thing. If use i 
made of incremental and differentia 
gain when only output voltage as : 


1.0 Yili 


Fn 


INPUT 
Fig. 9: Differential gain derived from Fig. 8 


function of input voltage is desired 
the amplitude transfer of non-lineai 
circuits can be described. Likewise, 
if gradient is used to describe the 
brightness transfer of a system, the 
tone rendition of the system, even 
though the system may be inten- 
tionally non-linear, can be accu- 
rately described. 

1. B. M. Oliver—“Tone Rendition in Tele- 


vision,” Proc. IRE, vol. 38 no. 11, Nov. °50 
pp 1288-1305. 


TELE-TECH * August 1952 


You can bring crystals to frequency quickly, 


eccurately... by high vacuum coating 


ere's a way to bring piezo-electric crystals to an 
H exact frequency without the usual time-con- 
suming grinding, testing, grinding method. 

It works like this: In a high vacuum coating 
chamber, silver is evaporated on a number of crystal 
blanks simultaneously through masks used to build 
the metal up solidly in the center. Then, in another 
vacuum unit, each crystal is individually brought 
down rapidly to required frequency by further coat- 

ing. Frequency can be checked continuously during 
the second operation—there's no grind-and-try ex- 
perimentation required. 

DPi makes the high vacuum equipment you need 
to set up a complete crystal coating system. Units 
are easy to operate and capable of turning out 
highly accurate crystals on an economical mass- 
production basis. For complete information on this, 
or any application of high vacuum in the electronics 
industry, write to Distillation Products Industries, 
Vacuum Equipment Department, 629 Ridge Road 
West, Rochester 3, N. Y. 
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Typical layout for a complete crystal coating system. Work flows 
through a base coating unit which handles a number of crystals 
at a time to final coating units which bring each crystal down to 
exact frequency. 


DPi base coating unit Model LC1-14. Completely self-contained 
with mechanical pump and operating controls, it uses a highly > 
efficient DPi oil diffusion pump. Vacuum is quickly achieved, 
coating is rapid. 


high vacuum research 


and engineering 


- vitamins A and E... distilled monoglycerides ... more than 3500 Eastman Organic Chemicals for science and industry 
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Stancor is, of course, one of the world’s largest 
producers of special design transformers for use in 
all types of electronic equipment. 


In addition, Stancor has the most complete stock 


line in the industry for use in your prototypes or lab 
equipment. If you need one or a hundred transform- 
ers in a hurry, you can probably find the type you 
need in the Stancor catalogued line. They are quickly 
| available through the Stancor parts distributor in 
your locality. 


The new 24 page Stancor catalog lists 475 trans- 
former and related components. Ask your Stancor 
distributor for a FREE copy, or write us directly. 


3572 ELSTON AVENUE, CHICAGO 


18, ILLINOIS 


JUST PUBLISHED 


THE MOST COMPLETE LINE. 


STANDARD TRANSFORMER CORPORATION 


| 
| 


Fuse Protection 
(Continued from page 41) 
pass their tests up to 20 amps, 250 
and the Navy is currently testing 
amp fuses at 125 v., 25,000 amps 
should be pointed out that bet 
than ordinary clips and holders ; 
required above 20 amperes to avi 
exceeding the 70°C maximum te: 
perature rise at the fuse caps. 

In general, medium lag fuses ; 
used for power supplies, prima 
and secondary; battery charge 
and tube plate circuit protection 

High voltage fuses in ratings 
000, 5,000 and 10,000 v. and curre: 
to 5 amps also are available, m« 


all in medium lag characteristi: 
Most of these fuses are used 
high-voltage power supplies ai 


generators. 

Delayed action Fuses: The 
fuses are used in inductive, capac 
tive and tungsten lamp circuits ha\ 
ing high starting currents as con 
pared to the normal, steady stat 
load. Illustrative are motors, 
noids, magnets and filter circuit 
Other applications are those whe 
the blowing point must be near t! 
normal current load and also inte 
mittent transient loads such as \ 
brators which are likely to caus 
cyclic failure in simple eleme: 
fuses. As a general rule, time-dela 
fuses use a dual element, one pa: 
consisting of a fusion point or jun 
tion which opens on low sustains 
overloads and which is in seri 
with a fuse link blowing at four t 
five times the fuse rating 
short-circuit conditions. 

There are many opinions avail 
able regarding the percent of ratin 
that fuses can be loaded without fail 
ure. U. L. specifications call for fuse 
to carry 110% rating indefinitely. h 
actual practice, the 110% test i 
considered satisfactory at the en 
of four hours minimum. Furthe: 
more, in order to blow at the re 
quired 135% in one hour, fuse ele 

(Continued on page 98) 


sole 


und 


Bee 


Fig. 6: Fuse mountings used in electronic fielc 
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Designed for 
dependability | 


...tested (and re-tested) 
for precision . 


)LLSMAN devises, develops 


| manufactures high-precision 


Aircraft Instruments and Controls 
liniature AC Motors for Indi- 
ting and Remote Control Ap- 
lications ¢ Optical Parts and Op- 
ical Devicese Radio Commutrica- 
ons and Navigation Equipment 


hile our manufacturing divisions 
e engaged largely in defense pro- 
ction, the Kollsman Instrument 
rporation welcomes the oppor- 
nity to apply its research experi 
ce to the solution of problems 


instrumentation and control. 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
Standard coil PRODUCTS CO INC 
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Fed pt ed aed 


"ha pe 


4d 


MEET 


JAN-I-225, 
164 (Ships) 
and MIL-I-6181 
Specifications for 
Radio Interference 
Suppression! 


-_ 5. S peci 


1. Attenuation 
higher fromo 
2. Prebuilt, 


tion, 


of 100 DB 


Immediate 
Casy to reloc 


enlarge, ate or to 


4 Stanc a « « « 
| rd ind Speci il type S and 


Sizes > 
to meet Practically any 


requirement. 
4, Special filter en 


(ry ar . 
©ONstruction,. 7 a tom 


al service 
&as, air, 
required, 


entrance for 
water, etc., when 


Write ] ; 
» Wire or Phone fo, details 


ACE ENGINEERING and MACHINE CO., Inc. 


3644 N. Lawrence St., Philadelphia 40, Pa. 
3 ‘ 


Telephone: REgent 9-1019 


and 
‘lSto 10,000 MC, 


Instal]la- 


ments are running fairly hot e\ 
at 100% rating. Again, “indefinite! 
is a long time; a more finite expr: 
sion would seem desirable. Our « 
perience indicates that while ma 
fuses will carry 100% rating for v« 
long periods, it would be safer en 
neering practice to consider the 
of fuses in somewhat the same cat 
gory as tungsten lamps at this lo: 
ing, or, 1,000 to 3,000 hours. T 
best rule of all is always to use t 
largest fuse possible consistent w 
safety; thus, for short circuit p1 
tection, load fuses to only 25% 
50°. of rating and in all cases k 
within 75° of rating if possil 
This gives a comfortable mars 
against cyclic fatigue and harmlk 
overloads. 


A brief description of fuse hol 


ers developed for the electronic 
dustry will be of interest. The tre: 
has been toward the extracting a 
shockproof type of holder as co 
trasted to the open, but less expe 
sive, mountings formerly used. S¢ 
Fig. 6. Of particular interest is t} 
miniature post for 3AG fuses, wit 
waterproof and _ indicating hold 
for the military services. 


The trends are toward small 


fuses and fuse holders, which wi 
come as the need arises. From thi 
standpoint of size and low cost, 

would seem that fuse protection sti 
represents the best value for the 
money in this element of circuit 


design. 


Miniaturized Amplifier 


Shown below is an interior view of 
miniaturized three stage amplifier in th: 
Wendton, German hearing aid being in 
troduced into the U.S. by Evecar Inc., 11 
W. 42 St.,. New York City. This unit 
which contains microphone, batteri 


and amplifier weighs 2.8 oz and meas 
ures only 3.4 x 2.4 x 0.9 in. Design pro- 
vides for use of standard types of 
American subminiature tubes and _ bat 
teries. The B battery permits 150-20¢ 
hours of service while the 1.5 v A bat 
tery will provide about 8 hours of serv 
ice. A printed amplifier circuit is em 
ployed, and the plastic case is available 
in all colors. Costs of the hearing aid, 
including import duties, is said to be 
considerably less than those of Ameri 
can manufacture. 
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electronic wire and cables 
for standard and special applications 


Whether your particular requirements are for standard or special 


application, choose LEN Z for the finest in precision-manufactured 
electronic wire and cable. 


GOVERNMENT PURPOSE RADIO AND 
INSTRUMENT HOOK-UP WIRE, 

plastic or braided type, conforming to Government 
Specification JAN-C-76, etc., for radio and instruments. 


Solid or flexible conductors, in a variety of sizes and 
colors. 


RADIO AND INSTRUMENT HOOK-UP WIRE, 


Underwriters Approved, for 80° C., 90° C. and 105° C. 
temperature requirements. Plastic insulated, with or 
without braids. 


RF CIRCUIT HOOK-UP AND LEAD WIRE 


for VHF and UHF, AM, FM and TV high frequency cir- . 
cuits. LENZ Low-Loss RF wire, solid or stranded tinned 
copper conductors, braided, with color-coded insula- 
tion, waxed impregnation. 


SHIELDED MULTIPLE CONDUCTOR CABLES 


Conductors: Multiple—2 to 7 or more of flexible tinned 
copper. Insulation: extruded color-coded plastic.Closely 
braided tinned copper shield. For: Auto radio, indoor 
PA systems and sound recording equipment. 


SHIELDED COTTON BRAIDED CABLES 


Conductors: Multiple--2 to 7 or more of flexible tinned 
copper. Insulation: extruded color-coded plastic. Cable 
concentrically formed. Closely braided tinned copper 
shield plus brown overall cotton braid. 


eres 


SPECIAL HARNESSES, 


cords and cables, conforming to Government and civilian 
requirements. 


ee 


> 


APELILTSSSSOWES SLA | 
atch . 


SHIELDED JACKETED MICROPHONE CABLE 


Conductors: Multiple—2 to 7 or more conductors of 
stranded tinned copper. Insulation: extruded color- 
coded plastic. Closely braided tinned copper shield. 
Tough, durable jacket overall. 


JACKETED MICROPHONE CABLE 
Conductors: Extra-flexible tinned copper. 


Polythene 
insulation. Shield: #36 tinned copper, closely braided, 
with tough durable jacket overall. Capacity per foot: 


29MMF. 


TINNED COPPER SHIELDING AND 
BONDING BRAIDS 
Construction: #34 tinned copper braid, 


flattened to 
various widths. Bonding Braids conforming to Federal 
Spec. QQ-B-S75 or Air Force Spec. 94-40229. 


PA AND INTERCOMMUNICATION CABLE 


Conductors: #22 stranded tinned copper. Insulation: 
textile or plastic insulated conductors. Cable formed of 
Twisted Pairs, color-coded. Cotton braid or plastic 
jacket overall. Furnished in 2, 5, 7, 13 and 25 paired, or 
to specific requirements. 


Lenz Electric Manufacturing Co. 


1751 N. Western Ave., Chicago 47, Illinois 


cords, cable and wire for radio « p. a. « test instruments « component parts 
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wt MODEL T-312. The new simplified steel 
Sn construction lowers manufacturing costs 
os by fully utilizing, for the first time, the 
a Alnico permanent magnet’s maximum 
a ol efficiency. This makes Model T-312 the 
: lowest priced ion trap on the market. 
FEATURES OF BOTH MODELS Installs in only 2-3 seconds—just slip on. 


STAYS PUT—No wobble; no shift during SNAP-ON ION TRAP 
shipment; no realignment necessary when 
your T'V set is installed in the home. 


EASILY ADJUSTED— Slides more uniformly 
over tube’s neck due to metal-to-glass 
contact. 


STABILIZED AND TESTED on special equip- 
ment designed and used only by Heppner, 
each individual Heppner Ion Trap is guar- 
anteed tomeet your working requirements. 


UNUSUALLY FAST DELIVERY. 


LIGHTWEIGHT—Snap-On Model weighs 
only 4 ounce; Slip-On Model only 
ounce. Will not harm tube’s neck. 


ALNICO P.M. USED—Retains magnetism 
indefinitely. 


a MODEL E-437. Saves you expensive 
ae , production manhours with EXCLUSIVE 
pent” Q0 instant snap-on feature. Reduces your 
aw 15.00)" gate parts costs because priced below com- 
al , ilt ove praP®> petition. Clamp-type construction of 
” of poe ” vom Hardened Spring Steel. 
p™ 


Write today for further information on better ion traps at lower prices. 


Representatives: John J. Kopple 
60 E. 42nd St., New York 17, N.Y 
James C. Muggleworth 


506 Richey Ave., W., Collingswood, N. J. 
MANUFACTURING COMPANY 
Ralph Haffey 
Round Lake, Illinois (50 Miles Northwest of Chicago) 2417 Kenwood Ave., Ft. Wayne 3, Indiana 


«] 
Phone: 6-216 Irv. M. Cochrane Co. 
SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 408 So. Alvarado St., Los Angeles, Calif 
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Magnetic Powder Cores 
(Continued from page 38) 

however, in the volume resistar 
of the materials, which in seve 
cases dropped by a factor of one 
ten million. The volume resista 
values are tabulated in Table | 
the as received condition and aft 
the heat treatment. It is interesti) 
to note that the IRN 8 shows rel: 
tively the least change, which agre 
nicely with the observed stability 
the Q values. 

The absolute values of the volun 
resistivity in the as received cond 
tion will be discussed later. 


Effects of the Moistur: 
Resistance Tes 

In order to test the stability of tl 
powdered iron core materials agair 
changes in relative humidity a: 
temperature, a series of 18 slugs ar 
22 toroids was subjected to tl 
standard moisture resistance test a 
cording to MIL-T-27, consisting 
10 cycles of changing humidity an 
temperature above ambient, and fi 
freezing subcycles. 

Upon completion of the tent 
cycle, the samples were dried for 2 
hours and retested. Two of the 1 
slugs which had been slightly ove: 
size to begin with, could not be re 
tested because they swelled to suc! 
an extent that they did not fit th: 
test coil any more. Of the remainin 
16 slugs, 10 showed Q changes of les 
than 2%, which is probably withi: 
the accuracy of the Q meter. In fiv: 
slugs, the Q increased between 2 an: 
10%, while in the one remaining slu; 
it had decreased by 14°. Except fo: 
this one sample the permanent Q 
changes caused by the moisture re 
sistance test would seem acceptabl 
It should be noted, however, that thi 
result does not contain any informa- 
tion on the core performance whil: 
exposed to moisture and elevated 
temperature. 

The moisture resistance cycling 
had two objectionable side effects 
namely swelling and corrosion. Al! 
slugs showed a permanent increas« 
in diameter ranging from about 0.1 
to 0.7%. Only seven of the 18 slugs 
tested did not show any visible cor- 
rosion, while five were lightly, two 
moderately and four heavily cor- 
roded. Swelling, especially when ac- 
companied by corrosion, may easily 
lead to binding and destruction of 
tuning slugs in tightly fitting coil 
forms. 

The moisture resistance test had, 
in 13 of the 18 slugs, a highly benefi- 
cial effect upon the volume resistiv- 
ity. Table II compares again the 
values in the as received condition, 
but this time with the values after 

(Continued on page 102) 
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for DISTORTION and BRIDGE MEASUREMENTS 
at Audio Frequencies 


Erequen Selec! 


Or REQuenc’—~ . 
in CPS 


= 
= 


-_ 
Controfled~ 
Regenerctor 

ee oot 
1 peguiate? 


\ plate 
\ 


| seth .\. this Low-Distortion 
ab 


High-Stability Oscillator is t the Answer 


tt” i es a gs GS Sai eae ae 


FREQUENCY 


7” =O “100 


8 g 8 
FREQUENCY MULTIPLIER’ 


The Type 1301-A Low- 
Distortion Oscillator provides an 
exceptionally pure waveform ... less 
than 0.1% distortion between 40 
and 7,500 cycles, and not more 
than 0.15% at all other frequencies. 
For distortion measurements and 
audio facility checks at broadcast 
stations or in the laboratory, for 
production checking of high-fidelity 
audio equipment, and where dis- 
tortion measurements must be made 
rapidly and yet with confidence in 
the results, this instrument has 


proven most useful. 


Type 1301-A Low-Distortion 
Oscillator. .....$425 
Type 1301-P1 Range Extension Unit 
(2 to 15 c.p.s.)......$80 


TELE-TECH , August 1952 


~ a 


iN CYCL S$ PER SECOND 


e008. #500 $0500 


a Po * 
OUTPUT IMPEDANCE 


a 


a 


Very Low Distortion — frequency selective 
network provides complete degenera- 
tion of all frequencies above and below 
frequency adjusted lo 


5,000-ohm output — distortion less than 
0.1% from 40 to 7,500 cycles; 0.15% 
at 7,500 cycles to 15 kc and same with 
Extension Unit from 2 to 40 cycles 

600-ohm output — distortion less than 
0.1% from 40 to 7,500 cyE les; 0.25 0 
from 20 to 40 cycles and 0.15% above 
7,500 cycles 

Rapid Coverage of Audio Range — 27 fixed 
frequencies between 20 and 15,000 
cycles selected by push buttons. Any 
desired frequency between steps ob- 
tained by plugging in external re- 
ststors. Type 1301-P1 Range Exten- 
ston Unit covers range from 2 to 15 
cycles 


High Stability — internal voltage regulator 
eliminates frequency drift due to varia- 
tions in plate supply. Changes in load 
have no effect up m frequency. Fre- 
quency drift not greater than 0.02% 
per hour after the minutes 
operation 


Constant Output — AVC 
res generat we lu bias, 
constant to % 
range. Three Ou 
balance¢ , O00 and 
unbalanced. Cutputs: 18 mw into 600 
ohm and 100 mw into 5,000 ohm loads 


controls 
holding g output 
db over the entire 
- SO0O0U onms Uun- 
ee d 


onmys 


Accurate Frequency Calibration — adjusted to 
within +(1%4% + 0.1 cycle) 


No Temperature or Humidity Effects 
tion is substantially independent of 
climatic changes normally encountered 


—— ( pe ra- 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass. 


90 West Street NEW YORK 6 


920 S. Michigan Ave. CHICAGO 5 


1000 N. Seward St. LOS ANGELES 38 
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of any type or construction. 
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frectalists IN RADIO, T-V, 
AND ELECTRONIC COMPONENTS 


A—R. F. Filter unit (special military 
application) 

B—I. F. Transformer 

C—Horizontal width coil 

D—Video peaking coil 

E—Flyback transformer conventional type 


F—Flyback Transformer high efficiency 
auto-transformer 


G—Patented high voltage corona free 
tube socket assembly 


H—Patented feed-thru interlock assembly 


I—Exclusive design duo decal sector 
assembly 


J—Duo-decal assembly for electro-static tube 
K—Special wiring harness (ARC-27) 


RAYPAR also manufactures all sorts of |. F. and R. F. 
windings, such as antenna coils, oscillator coils, R. F. chokes, 
flyback transformers, width coils, linearity coils, video peak- 
ing coils, filter assemblies, and special purpose R. F. coils 


Our special products division handles all government 
contracts such as chassis assemblies, cable harnesses, ter- 
minal boards, and special purpose test equipment. 

La 


IRAY PAIR 


ge 
= ae 


SERVING AMERICA’S LEADING RADIO & T-V MANUFACTUR 


neorforaled 


7800 WEST ADDISON STREET @ CHICAGO 34 , ILLINOIS 


the moisture resistance test. In 1 
as received condition, the product 
manufacturer A exhibits the high: 
volume resistivity values for all | 
the IRN 8 material. Two of his mat 
rials, namely Carbonyl E and TH r 
main unchanged in the test, two ot! 
ers, Carbonyl C and SF decrea 
and IRN 8 increases in volume 1 
sistivity. Manufacturer B’s materia 
have a lower initial volume resi 
tivity in the carbonyl grades, all 
which are improved by the te 
while the IRN 8 was initially his 
and decreases upon the treatme: 
The materials of manufacturer C ; 
increase in the moisture resistan 
treatment. 

Although the evidence is not y 
entirely conclusive, it seems that tl! 
differences in the reaction of the vai 
ious materials can be correlated t 
corrosion on one hand and to a det! 
mental effect of moisture on th 
binder on the other. Corrosion led i 
all cases to an improvement of th 
volume resistivity. This is probabl; 
due to the presence of a partial! 
exposed highly conductive surfac: 
film in the original material which i 
converted into a corrosion product 
of higher insulation resistance du 
ing the test. No corrosion was ob 
served in the three cases in whic! 
the volume resistivity went dow: 
and in the two cases where it re 
mained constant. The latter behavior 
is, of course, the most desirable, and 
it is somewhat disturbing to note that 
only two out of 18 samples were not 
affected by the moisture resistanc: 
test in this respect. 

The permeability tests on the 
toroid series subjected to the same 


Fig. 6: Q value change caused by 300°C heat 


treatment did not reveal any perma- 
nent damage in the materials repre- 
sented. It should be reported, how- 
ever, that the permeability of several 
samples fell far short of the values 
claimed by the manufacturer. Dis- 
crepancies of 30°, were observed in 
at least three cases, all of which 
were materials with a nominal per- 
meability in excess of 30. This ob- 
servation is all the more puzzling as 
(Continued on page 104) 
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“Boy! What a 
signal we have!” 


That’s how George D. Robinson. Man- 
ager of WSUN, St. Petersburg, Florida, 
expressed his satisfaction with the per- 
formance of two new Blaw-Knox 
Antenna Towers that help extend the 
coverage of WSUN’s transmitting facil- 
ities. These AM and FM* towers, 
grounded in salt water are subject to 
high winds and unusually corrosive 
atmospheric conditions. Consequently 
the extra sturdy construction of Blaw- 
Knox Types H40 and CH, plus the pro- 
tection of hot dip galvanizing were 
prime factors in determining their 
selection for this site... If you are plan- 
ning telecasting facilities we would be 
pleased to discuss your tower require- 
ments at an early date. 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2070 Farmers Bank Building 
Pittsburgh 22, Pa. 


*Tower at left is designed to accomm date TV antenna 
when authorized 


BL A ANTENNA TOWE RS 
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Famous Guns 


Elgin Cutlass-Pistol, Caliber .54, 


1837 Model, made by C. B. Allen. Invented by 
George Elgin of New York, this formidable arm 
was intended to take the place of the cutlass and 
pistol commonly used by naval boarding parties. 
hes One of several variations of this weapon is the 
eee — shorter Bowie-Knife Pistol. 


Kentucky (actually Pennsylvania) 


Flintlock Pistol, Caliber .36, 
Revolutionary Period. Made by the same 
Pennsylvania gunsmiths who crafted the 
famous “Kentucky” rifles, these full-stocked 
pistols actually were rifles-in-miniature. Every “Kentucky” 
pistol is unique; the same gunsmith xcver made two alike. 


——= 
Instant-heating ) £3 
NY ANY } 
Weller Soldering Gun ANN, 


\ 
for light or heavy work. Dual 


heat greatly increases tip life 
Switch instantly to high or 
low heat as job requires. Pre- We 
focused spotlights end “blind soldering”. Exclusive 
tip-fastening arrangement assures full, constant heat. 
Shatter-proof plastic housing. Perfect balance. Low- 
cost, elaaceue tips. Pays for itself in a few months. 
See at your Diewribanes or write for Bulletin direct. 


Get SOLDERING TIPS, new Weller Handy Guide to faster, 


easier soldering. 20 pages fully illustrated. Price 10c¢ at your Dis- 
tributor, or order direct. 


SOLDERING GUNS 829 Packer Street, Easton, Pa. 
The Finest Soldering Tool for the Finest Craftsmen 


104 


the cores were standards and ce) 
fied by two manufacturers as rep: 
sentative of their product. 


Acceptable Core Materia 


The tests just described, althou 
they were limited in scope and px 
sibly open to criticism on seve 
points, appear to warrant two co 
clusions: 

1. There are powder core mate 
als which cannot be expected to px 
form properly under stressed e 
vironmental conditions and whi 
therefore should not be used in mi! 
tary equipment. 

2. There are indications that t! 
stability of core materials at elevat: 
temperatures and under high hi 
midity is determined by the man 
facturing process rather than by t! 
grade of iron powder used. 

The implications of this situati: 
must be disturbing to everyone co1 
cerned with military communicati: 
equipment, i.e., the core manufa 
turers, the radio industry and th 
responsible government agenci 
Appropriate remedial action shoul 
be taken immediately. Obviously, th 
first step must be to secure and dis 
seminate the information on co) 
stability under stressed enviror 
mental conditions which has bee: 
lacking so badly. The core manufac 
turers ought to be quick in realizins 
how important such information is t: 
their customers and how much the: 
can benefit themselves by providin 
this service. They should recogniz 
that it is nothing but their norma 
responsibility to supply their cus 
tomers with whatever engineerin; 
data may be needed for the success 
ful application of the materials the) 
buy. 

In order to assure the greatest 
benefit to all concerned, the gather- 
ing and dissemination of these data 
should be a cooperative effort of the 
manufacturers, preferably coordi- 
nated through the Electronic Cor 
Standards Subcommittee of _ the 
MPA. It would be the job of this 
committee to set up, in close liaisor 
with similar organs of the RTMA 
and IRE, standard test objectives and 
procedures, so that the test result 
from the various industrial source 
can be easily compared. 

As for the test objectives of iro: 
core materials, the following are con- 
sidered as essential from the view- 
point of military applications: Toroi- 
dal permeability and losses, their re- 
spective temperature coefficients 
their changes under storage at high 
and low temperatures, with or with- 
out the simultaneous influence of 
high relative humidity; furthermor« 
the changes of volume resistivity 
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lectric breakdown, mechanical 
yperties, dimensions, and chemical 
ture of the material as caused by 
h exposure. 
Once this information is in, we 
ill be in a much better position to 
ise the presently available mate- 
ls and to determine to what extent 
ey can be mutually substituted. 
m the accumulated data a list of 
eptable materials could be pre- 
red, which in due time might well 
ome a military specification. 
There can be no doubt that the 
re industry as a whole would de- 
e great benefits from knowing 
eir own product better. The neces- 
of meeting the stringent re- 
iirements dictated by the operating 
nditions of military communica- 
n equipment should therefore not 
ily be considered as a challenge for 
e industry but also as an oppor- 
inity. In the interest of all con- 
erned, it is to be hoped that the 
manufacturers and 
eir organization accept the chal- 
nge to appraise their present ma- 
rials in the light of military re- 
uirements. The increased useful- 
ess of improved materials will not 
nly prepare the way for better and 
nore dependable military communi- 
ation equipment, but will also win 
ew users and greater markets for 


»wder core 


the product of the powder core in- 
lustry. 

1. G. O. Altmann and H. Beller, Electronic 
Industries, Nov. 1945 

2. V. E. Legg and F. J. Given, Bell Syst. 
ech. Jour., July 1940 

3. Antara Chemicals—General 
Corp., vol. 1, no. 4, 1951, p. 21 


Dyestuff 


ANECHOIC TESTING CHAMBER 


Surrounded by masonry walls 12 in. thick, a 19 
x 13x 10 ft. room in a Pittsburgh suburb serves 
Westinghouse as a sound measuring chamber. 
Anechoic effect is achieved by glass wool wedges, 
8 x 24 in. at base and 34 in. long, which cover 
interior. Equipment is operated in low sound 
level (10 to 15 db) room and studied to reduce 
noise and set up measuring standards. It is esti- 
mated that Westinghouse spends $500,000/year 
for ezch db of sound diminution in its products 
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i < a 


DON'T OVERLOOK 
THE VALUE OF 


KTRUDED 


7 


I know that the value of extrusion 
for greater mechanical strength, 
where machining is a requisite, 
is both elementary and common 
knowledge. Yet, I am prompted 
to emphasize its value and pos- 
sibilities when applied to a prod- 
uct of private research, plus 
proved superior quality at low 
cost, such as “‘Lavite’’ Steatite. 


The limited assortment of parts 
shown here is a cross-section of 


— 


Ask for booklet giving 
characteristic data on 
all ’Lavite’’ Ceramics 
— (‘Lavite’’ Steatites, 
“Lavite”’ Titanates, 
“Lavite” Ferrites, and 
others), 


a? 7) 
Lom V2 


be STEATITE 


daily production here at Stew- 
ard’s—size, shape and mechan- 
ical oddities are no problem — 
finish can be glazed or natural — 
but most important is the greater 
uniformity and sharp definition 
of edges on all cuts, made pos- 
sible by the added structural 
strength. And remember, Stew- 
ard places no obligation on you 
for recommendations. I am priv- 
vileged to suggest that you deal 
with our engineers as if they 
were on your own payroll. Send 
in your specifications. 


D. M. STEWARD 
MANUFACTURING CO. 


3608 Jerome Ave. Chattanooga, Tenn. 


Sales Offices in Principal Cities 


% 


\ Precise, 


SERRE EEE RES RSEEEEES 


a 
» 
SX 


available for 
equipment. 


CARLISLE, 


FOR 
FREQUENCY 


Stability 


IN 


Mobile 


EQUIPMENT . 


make sure your crystals are made by Standard Piezo. 


For years, our Crystals have been standard as original equipment 
with leading manufacturers and for replacement purposes by large 
operators of mobile equipment. 


accurate, Standard Piezo Crystals are 
ALL types of mobile communication 


Request catalog T for complete details. 


sae 8s SS) ®eBeeeeeD 


Staudard Piezo 


COMPANY 


PENNSYLVANIA 


Py CABLE CLIP 


Ce & Sk BSR - & + RRS 


eT TT TTA 


os 


A CABLE SUPPORT 
mave o—- NYLON! 


: @ STRONG - TOUGH 
@ LIGHT 
ance @ NON-CORROSIVE 
Complete range of sizes to hold @ OIL RESISTANT 
cables “se” to 1's” in diameter @ HEAT RESISTANT 


For samples and details, write direct to manufacturer: 


WECKESSER CO., 5261 N. Avondale Ave., Chicago 30, Ill, Dept. C 
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Uninterrupted Power 


(Continued from page 39) 


vert the dc from the ship’s mains 
ac. Switchover 
stand-by 
manual. 


normal 
operation is 


from 
usual] 


Recognizing the need for uninte 
rupted power for microwave reli 
systems and other vital commun 
cations apparatus, the engineers 
the Bogue Railway Equipment Di 
have developed a series of contin 


NEW MINIATURE TEST PROBES 


Two new test probes for use with miniaturized 
electronic equipment have been developed at 
the National Bureau of Standards. One probe, 
a push-on type, has a silver-plated beryllium 
copper jaw which protrudes 1/16 in. from the 
lucite handle. The short protrusion minimizes 
the danger of shorting to nearby components. 
This type grips the wire on which it is pressed 
until pulled away. The other probe, a lock-on 
type, has a small hook in its tip which is con- 
trolled by a button on the side of the handle. 
This probe cannot be removed from the wire 
until the release button is pressed 
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power systems for this specific 
With the Bogue 
communications 


pose. system, 
equipment 1s 
directly from the 
Instead, ac is 
ed by an alternator which is ro- 
d by an ac motor. This motor 
eives electrical 
ver mains. In 


operated 


ver mains. pro- 


energy from the 
effect, a rotating 
nsformer is placed between the 
nmunications equipment and the 
imary power source. 


In tandem with this ac-to-ac 
tor-generator set is a de motor. 
e ac motor, alternator and dc 


tor are direct coupled to each 
her, and are mounted in line on a 
mmon base, as shown in Fig. 1. 
nder normal conditions, the ac 
otor drives the alternator. Under 
lergency conditions the de motor 
ives the alternator. 


Batteries are Stand-By Source 


Stand-by electric power is fur- 
ished from a_e set of 
larged by an 
harger or by 


batteries 
auxiliary rectifier 
the de motor oper- 
generator. When the dc 
notor is used as a battery charging 
enerator, it is automatically con- 
nected to serve as a motor under 
emergency conditions and automat- 
cally reconnected to serve as a 
fenerator under normal conditions. 

Normally, the communications 
equipment receives its power from 
the alternator which is driven by 
the ac motor and which is powered 
from the power mains. When pri- 
mary power fails, even for an in- 
tant, a relay causes dc to flow from 
the stand-by batteries to the dc 
This motor automatically 
takes over as the prime mover of 
the alternator until primary power 
s restored. See Fig. 2. 

Naturally, with this arrangement 
the duration of operation under 
emergency conditions is limited by 
the capacity of the stand-by bat- 
teries. When continuous operation 
s desired over periods of power 
failure running from several hours 
to many days, the batteries may be 
kept charged by an auxiliary com- 
bustion engine driven generator 
which can be started automatically 
it a predetermined time interval 
ifter primary power has failed. 

In locations where utility electric 
ower is not available, a similar 
system may be used to. provide 
power. In this case, the ac motor is 
not required. Power for the com- 
nunications equipment would be 
supplied by the alternator normally 
lriven by a de motor receiving 
power from the engine driven gen- 
erator whose output is 
(Continued on page 109) 


ited as a 


motor. 


across 
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“Home-made coils cost us far too much”, you'll say 


Send for catalog sheets describing Clip- 
pard PR-5 Resistance Comparator and 
PC-4 Capacitance Comperator. Each 
will soon earn its keep in your plant by 
check 
more than 30 components per minute 
with laboratory accuracy. 


allowing unskilled operators to 


PRODUCTION TESTING 
Resistors and Condensers? 


when you balance al/ the costs, wasted time and materials, 
production delays and excessive rejects against 


Clippard production-engineered coils. 


Clippard specialists have made a career of coil and sub- 
assembly work... quickly turn out runs of 1,000... 
10,000... 


1,000,000 or more units using specially 
designed high-speed equipment 
of laboratory accuracy. 


For you, as for many of the nation’s leading 
electronic and electrical manufacturers, they'll whip 
production delays, hasten delivery dates, cut costs. 


Often, Clippard works out design 
improvements that save money, critical 
materials and valuable time. 


Devote your production facilities to more 
profitable work. Turn your coil winding and 
sub-assembly jobs over to Clippard. Savings will be 


greater than you thought possible. 
WRITE TODAY, 
describing your requirements. 


Yippard 


INSTRUMENT LABORATORY INC. 


7350-90 Colerain Road * Cincinnati 24, Ohio 
MANUFACTURERS OF R.F. COILS 
AND ELECTRONIC EQUIPMENT 


Phone JAckson 426] 


| 
| 
Where there are DOUBTS 


instead of |FACTS CLEAN-CUT 
* momma ADVANTAGES 


Seamless 


[PATENTED] 


RADIO PINS 


Extreme Uniformity 


with j (um-Keeen labels 


BREAKER 


2 ENCLo 


1809275 
2114842 


son YOUN eat co 
. eT peNe 


sow ~ PES TEMPERATURE 


CONTR 
rast es Your sate a 


RY FAaprRic 
s _ 


9 Superior Staking Qualities 
..-ends will roll without splitting 


3 Better for Molded Parts 
---Closed end keeps compound out 


If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 
rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 
sizes, with staking end either closed or 


| | ne ages 
Kum Keeens are EASILY APPLIED — Avery Kum-Kleen, open. For a quotation, simply send a 
pressure-sensitive labels are just /aid-on with a finger-touch. sketch, sample or description and state 
They're self-adhesive — easy to apply — stick to any clean, the quantity and finish you need. 
smooth surface... require no moistening, soaking, heating. 

| SHEET METAL STAMPINGS? 
Kum a CUT LABELING COSTS —The patente 


WHY LABEL WITH Kum Kteens — Wherever there’s an 


| 
unanswered question, a guess instead of a know, or a hesi 


tation on aeandiciiind or penn that’s the place for 
Kum-Kleen labels. One electronic manufacturer records 
assembly and testing steps on Kum-Kleen labels, which are 
easily peeled off and filed for future reference 


Avery 
Dispensers—manual or electric—feed die-cut labels off roller 
tape, ready for quick, clean labeling. iia users report 
labeling speeds 5 times faster than conventional methods. 


In addition to Radio Pins, we produce 
large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 
cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners 


| y - 
Kum Kéeens are MORE eons ebeee sta 


; c ] ]; 
stuck even in extremes of temperature and humidity with 
no pop, peel or curl. No excess glue or moisture to clean up! 


THEY SAVE TIME, LABOR AND COSTLY MISTAKES! 


WHAT TO LABEL WITH Kian-Kéeens: Nan 1eplates—Trade- and, for almost every manufacturing 
marks — Guarantees — Instructions — Approval Seals — Dia- requirement, the world’s largest assort- 
grams — Inspection — Caution — Repairs — Prices — Masking ment of eyelets. é é ; 
— Routing — How to use Copy ...and many others. We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
KumKeeen. — the origi val WHERE can you use these American Brass Company, Waterbury 
D IS4 enSsi tive ! 9 , i , 
= a Ky PR eel 20, Connecticut. paw 
Le el _ ~ 
product of 2a yi , 
— su ADHESIVE LABEL CORP. , i, ee 
7 Libert New York 6 @ 608 S. Dearborn y | | Mi 
Pian S's ible ti got Rel oap niga aang 
Offices in other principal cities 
[] Please send case histories, free samples and prices 
i (_] Have the Avery label man call 
Name —___. Se = ets 
Ticle ioeedaens —w = - 
Compan = en ite 


ea " idiniann FOR QUALITY BRASS Gooos— ANACONDA 
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ated a stand-by battery. Failure 
the engine generator would put 
e burden of supplying power on 
e batteries until a stand-by en- 
ne generator starts operating. 
In remote areas, the available 
ectric power may have poor regu- 
tion and waveform. Voltage regu- 
tion better than +0.5° may be 
ovided automatically by magnetic 
nplifier type regulators. Where 
2°) is satisfactory, carbon pile reg- 
ators may be used. In both in- 
ances, the tolerance in regulation 
based on no load to full load. Un- 
er emergency conditions where the 
motor is the prime mover, or at 
cations where external power is 
tt available and the de motor is 
sed to drive the alternator, +0.1% 
equency regulation may be pro- 
ded by utilizing magnetic ampli- 
ers for automatic control of the 
1otor speed. 


Powerin U.S. 

Power generally available in the 
LS. is at 60 cycles, with 25 and 50 
ycle power in some areas. Practi- 
ally all commercial communica- 
tions equipment is designed for op- 
eration at 60 cycles and the power 
upply systems described above re- 
ferred to 60 cycle systems. The use 
f rotating electrical equipment for 
roviding continuous power opens 
nother point for consideration, 400 
ycle power. Airborne radio and 
electronic equipment is generally 
designed for operation from a de or 
high frequency ac source, in the 
general vicinity of 400 cycles. The 
use of high frequency power permits 
itilizing smaller and lighter trans- 
formers and filters. 

Therefore, when new communi- 
cations equipment is designed and 
the use of continuous power equip- 
ment is contemplated, it would be 
reasonable to consider 400 cycle 
power to take advantage of lower 
cost and simpler supply components 
as well as easier filtering. Primary 
power at 60 cycles could be fed to 
the ac motor with the alternator 
providing 400 cycle power for the 
communications equipment. Under 
emergency would 
provide the power for the motor. 


conditions, de 


At remote microwave repeater 
locations, single phase 60 cycle 
power at 120 or 240 volts is gener- 
ally available, limiting the amount 
of available power to a few kw. 
Where greater power is required, 
three-phase ac should be provided 
for operation of the motor. 


Through the use of continuous 
running motor-generator sets as 
described above, power interrup- 
tions can be eliminated. 
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Here Are the NEW 
Hi-Fidelity Slender Series 


Bi-Directional Gradient’ Microphones! 


@ These microphones outperform all other “slender” 


"300" 


Broadcast 


List Price. $125.00 


“3139” 


General Purpose 
List Price $75.00 


mii rophones hecause of their advanced 


acoustical, electrical and mechanical features. Both models permit greater performer freedom (per 
formers can stand at a 73% greater distance from the microphone!) The “300” and “315” will pick 


up voice and music from front and back 


yet discriminate against unwanted noises from the sides 


They reduce reverberation and the pickup of distracting random noises by 66%! 


@ Model “300” Broadcast is specially designed to meet the exacting requirements of TY, radio 


broadcasting, and recording. It has a special “Grayje” 


into the background, gives the spotlight to 


subdued, non-reflecting finish that blends 


the performer. Has a “Voice-Music” switch 
for perfect reproduction of the soloist work- 


IMPEDANCE TABLE 


OUTPUT LEVEL 


ing at close range, or for the distant instru- 
ments of the orchestra. Special vibration- 
isolation unit eliminates “handling” noises 
and the pickup of floor vibrations. Model 
**315°° General Purpose is similar in size, 
design and technical features to the Model 
300.” It is finished in rich, soft chrome 

ideal for those public address applications 
where its streamlined design and beauty 
lend prestige to any setting in which it is used. 


L—35-50 ohms 


M—150-250 ohms 


H—High 


58.7 db below | Milliwatt 
per 10 microbar signal 


59.5 db below 1 Milliwatt 
per 10 microbar signal 


57.0 db below 1 volt per 
microbar 


Shure Patenta Pending 


SHURE BROTHERS, Ime. * Manufacturers of Microphones and Acoustic Devices 
* Cable Address: SHUREMICRO 


225 West Huron Street, Chicago 10, Illinois 
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IF SHOCK IS YOUR PROBLEM 
a 


5 


Gy Mens 


How To Evaluate SHOCK TESTS 


R 
pESIGNING od 


SHotk ag SSTANCE 


macyins WSO 


ENGINEERING REPORTS 


“Designing for Shock Resistance" 
sets forth the principles used 
by the Navy Department in 
design of shock-proof equip- 
ment for shipboard applications. 
Published in “Machine Design” 
Dec. 1950—Jan. 1951. 


"Shock Testing of Airborne Elec- 
tronic Equipment" describes the 
characteristics of shock and 
tells how shock testing ma- 
chines are used. A paper pre- 
sented at the Dayton Airborne 
Electronics Conference, 1951; 
later reprinted in “Tele-Tech”. 


“How to Evaluate Shock Tests" tells 
how mechanical structures re- 
spond to shock and shows how 
such response can be evaluated 


under controlled test condi- 
tions. Originally published in 
“Machine Design’ December 
1951. 


These Barry reports are part of the com- 
plete service we offer in handling shock 
and vibration problems. When you have 
an isolation problem, call the nearest 
Barry representative, or ask our field 
engineering service to help you. 


BARRY <° é' a 
761 PLEASANT ST., WATERTOWN 72, MASS. 


* 


| 
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Microphone Directivity 


(Continued from page 59) 


reverberation, fall upon the micro- 
phone from all directions at random, 
but with the same average intensity 
as before. What is the power output 
due to the undesired sounds? In the 
the micro- 
phone, which is equally sensitive in 
all directions, the output due to the 
noise is the same as that due to the 


case of omnidirectional 


desired sounds. Therefore, the Di- 
rectivity Factor is unity. This is 
precisely why omnidirectional mi- 


crophones are useful in the meas- 
urement of ambient noise. 

In the case of directional micro- 
phones with directivity patterns of 
the family, in- 
cidence must integrated 
about a sphere enclosing the micro- 
phone. The Directivity Factor is the 
reciprocal of this integral. 

A useful corollary of the Directiv- 
ity Factor is a deduction of the dis- 
tance from the performer to the 
microphone for equal signal-to- 
random noise ratio. This is called a 
Distance Factor. The sound energy 


normal 
be 


Limacon 
power 


Both factors for the Limac 
family are given in Fig. 4 in ter: 
of k, the quotient of the maximu 
phase shift angle due to the exter 
gradient divided by the maximu 
total phase shift angle. It is seen th 
for equal signal-to-noise 
microphones 


tor. 


rat 
having direction 
from cardioid 

gradient may be used at distanc: 
from the performer between 73 
and 100° 
with the 


characteristics 


greater than is possib 
omnidirectional 
phones. Formerly, the Distan 
Factor was considered to have 
bearing principally upon the fre 
dom of motion of the performer 
front of the microphone. It is no 
known, however, that this factor hz 
an important bearing upon the wu 
obtrusiveness of microphones. 


mic} 


To examine the problem of micr« 
phone unobtrusiveness, consider th 
following query: Will a 1-in. di 
ameter microphone placed at 1 ft 
from the performer partially hid 
his face for a greater portion of thx 
audience than a 2-in. microphon 
placed at 2 ft.? The geometry of thi 
situation is shown in Fig. 5. The 


density roughly varies’ inversely 
with the square of the distance from 
the mouth of the performer. There- is 
fore, the Distance Factor is the 
square root of the Directivity Fac- 


Avoid Electronic Heart Failure’ 


Use Alden “Ever-functioning Heart’ Principles 


Electronic-controlled equipment — a plane, T-V set, machine — functions badly 
or not at all when its electronic heart goes bad; always a nuistance, sometimes with 
loss of life. To keep the electronic heart always going is the Alden Concept and 
we furnish you all needed econo-made components to build this Ever-functioning 
Heart Principle into your equipment. 


J 
MINIATURE MINIATURE MINIATURE > | 
PAN-i-LITE 4 TEST JACK FUSE HOLDERS = 4 A 
an 


Isolate and locate trouble instantly by Alden’s miniature sensing elements: 
“Pan-i-Lite’ (miniature indicating lights), “Fuselites” (indicating fuseholders), 
and tiny Test Point Jacks (for testing plate voltages from front of equipment 
panzl). These tiny components give complete miniaturized sensing service, 
especially designed for Alden Plug-in Unit Construction, and so flexible they can 
be standardized for all your equipment. 


ALDEN UNIT CABLE « - - 
CONNECTORS WITH FAMOUS 
TOP-CONNECTED CONTACTS 


ALDEN "20" 
PLUG-IN PACKAGE 


ALDEN 
BASIC CHASSIS 


Get 30-second servicing by organizing circuitry to mount on standard Alden 
Plug-in Packages, Alden Basic Chassis and Alden Unit Cables which plug in, slide 
in, lock in or eject easily. 

Permit replacement without tools, with obvious color coding so laymen can 


make no mistakes. Gives you Units small enough to be mailed in parcel post for 
service or repairs. 


Save Engineering Layout & Production Time 


Why work your engineers on problems already solved? Let them concentrate on 
circuitry and electronic design problems utilizing Alden’s standard basic com- 
ponents which make your equipment so easily laid out and manufactured. 


Send for Alden’s Component Handbook: 
“Ideas, Techniques, Designs” 


will see 


123 N. MAIN STREET, 


large circle represents the head, an 
the small circle, the microphone. It 
evident that 


all persons in the 


audience located within the angle 
the microphone in front of 


Get instant voltage checks 
from front of your equipment 
panel... 

ALDEN MINIATURE 
TEST POINT JACK 


* 


FITS ANYWHERE 
pel” 


TAKES UP TO 8,000 V 


«+. 1 JACK TO 
STANDARDIZE ON 


For a front panel test point of any critical 
voltage in your equipment, use this Alden 
Miniature insulated Jack. Standard on major 
Gov't. contracts and equipments. Soldered in 
“nothing flat,” it takes very little space, can be 
located in any accessible place — all you need 
is a %” hole, yet stands up to 8,000 V. break» 
down test. 


Special punch press beryllium copper 
contact — retains live action over thousands 
of insertions — has generous solder tab with 
wire hole for rapid, fool-proof soldering. 


Insulation: available with phenolic insulation 
for low water absorption, high heat resistance 
and excellent aging characteristics, in red, 
black, brown (MIL-P-MA) and blue, green, 
tan colors. Also available with nylon insula- 
tion in brilliant black, red, white, orange, blue, 
yellow colors. 


Send for Laboratory Work Kit #9 con- 
taining 27 Jacks and 1 Test Prod. $5.00. 


BROCKTON 64, MASS. 
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or a portion of the face of the per- 
mer. This will not be the case fou 
(. The geom- 
identical 


se outside the angle 
vy of this situation is 
th that of a solar eclipse where 
the angle of the penumbra. y is 
en by the equation 

(/2 (a+b) / (at+tbt2D), 
being the between the 
. bodies and a and b the diam- 


sin 
distance 


rs of the bodies. Assuming a head 


th average diameters of 7 in., 
drawn 
Fig of the 


numbra as a function of distance 


nilies of curves have been 
5 showing the angle 


microphones of various diam- 
These curves bring out 
resting facts: An omnidirectional 
icrophone with a diameter of 1 in 


In- 


ers. 


laced at 10 in. from the performer 
ill partially obstruct the view of 
.e audience seated within an 
uded angle of 34°. If the 
hone could be reduced down to 
‘thing so that only the stand tubing 
ere to remain, the view of a 30 
ient of the audience still would be 
bstructed. the 


in- 
micro- 


seg- 


However, if same 
| ™ 
aC ” 
= 7 
} “ 
a 4 
6 * 1, b /- 
a ate end « 28 
>4 b= 31N & a+b+ 
bet iN 
30 | he ow 
10 20 30 40 50 60 


D-DISTANCE FROM PERFORMER TO MICROPHONE- IN 


Fig. 5: Angle of microphone penumbra, where b 
is mike diameter and a is the performer's head 


l-in. microphone, by virtue of being 
endowed with directional properties, 
could be moved out to a distance of 
17 to 20 in. the view of only a 21 
segment of the audience would be 
obstructed. A relatively large micro- 
phone of 3-in. diameter at the 
greater distance will impede the 
view of only a 25° segment of the 
audience, which is considerably less 
than will be caused by the small 
microphone placed at 10 in. 

Similar results are obtained by 
repeating this analysis for various 
distances from the performer. It 
will be seen in every case that a 
small omnidirectional microphone 
obstructs the view of a greater seg- 
ment of the audience than a con- 
siderably larger microphone with 
cardioid or cosine characteristics. 


Therefore, for minimum obtrusive- 

ness, microphones which are direc- 

tional as well as small are needed. 
Summarizing, 


the trend toward 


TELE-TECH * August 1952 


miniaturization is 
Miniature 
phones are useful for noise meas- 
urement When small 
light they can be easily worn on the 


definitely good 


omnidirectional micro- 


purposes. and 
lapel of the speaker. They are useful 
for round table discussions, for or- 
chestral sound pickup and simila 
“dead” 


is desired to 


applications in relatively 


studios where it pre- 
serve all the available reverberation. 
Semidirectional microphones are 
valuable for general announce pur- 
poses, and commentary in sports and 
public events where it is desirable 


to create the general presence of the 


crowd, and yet to decrease some of 


the high 


noises 


frequency background 
Directional microphones are 
indicated when it is desired greatly 
to reduce ambient noise, emphasize 
or de-emphasize certain instruments 
in an orchestra, control feedback in 
public address systems, reduce re- 
live 
studios, and permit the performer to 


verberation and hangover in 
stand at a greater distance from the 
microphone. Unobtrusiveness of 
microphones is also improved by di- 
The 


pattern will depend upon the source 


rectional properties choice of 
and location of reflections and unde- 
sired sounds, as well as upon the ex- 


perience and preference of the users 


From Station Break to Feature... 


the NEW "BALANCED" 7 |/ 


is doing a whale of a job 


every day! 


WE THREW THE book away and engineered a brand new 
“BALANCED” Tripod for every photographic and video -— 


need. 


super-smooth tilt and 360° pan action. 


PERFECT BALANCE prevents mishap if the lock lever is 


not applied. Quick release pan handle locks into desired 


position. 


lubrication. Tension adjustment for Camera Man's pref- 


erence. Built-in spirit level. 


handle. We defy you to get anything but the smoothest, 
most efficient operation out of this tripod beauty. 


Jf you work with filut... tor Studie, News- 
reel, Commercials, Business, Industrial or 
Home Movies—it will pay you to get te 
know us. The country’s foremost profes- 
sionals depend upon our portable, versatile, 
adaptable equipment. 


FRANK Zz 


(+ AMERA < uIPment ©. 


500 BROADWAY 


We Calibrate lenses Precision “tT” 
STOP CALIBRATION of all type lenses, 


any focal length. Our method is approved by Motion Picture Industry 


The result—a revelation in effortless operation, 


Mechanism is enclosed, rustproof, needs no 


Telescoping extension pan 


Head illustrated 

contains adjustable 

camera tie-down screw for 
locating center of gravity. This 


feature is optional. 


“BALANCED” TV TRIPOD mounted on 
3-wheel portable collapsible dolly. 


We Kent and Service 


machines, Synchronizers 


MITCHELL: Standard, Hi-Speed, 
BNC, NC, 16mm 
BELL & HOWELL: Standard, 
Shiftover, Eyemos 
MAURER: 16mm Cameras 
MOVIOLA: Editing 


Cameras + Moviolas * Dollies 
Complete line of 35mm and 16mm 
equipment available for rental 


equipment for 
lémm — 35mm 
and TV cameras. 


We Design 


Lens Mounts 
and camera 


and Standard Committee of SMPTE. For proper exposure density, it is important that you have 
your lens “T"’ stop calibrated. Lenses coated for photography. Special TV coating. Rapid service. 


Check Your 


Antenna Needs! 


SPPB-71 


Exclusive 
Mobile Antenna 


DISGUISES 
POLICE CARS 


No longer need police 


|} | I 


ROOF Top MOUNT . 
Model SPP.26 


: cars be ‘‘given away 

by tell-tale, long-whip 
antennas. The WARD 
SPPB-71—an exclusive 
WARD development 


looks like an ordi- 


| 


ROOF Top ANTE “as 
N 
Model SPP-18 - 


SINGLE ROD 
Model SPP-3B 


nary car aerial, yet it 
handles all mobile ine 
transmitting require 

ments of law-enforce- ~ 
ment cars; completely 
agisguises them. Re- 


ADAPTABLE 2-SECTION ROD 
Model SPP-12 


SWIVEL BASE | 
Model SPP-3 | 


placed easily, quickly 
Get the SPPB-71 and 
= other WARD mobile 
ee antennas from your 


WARD distributor. 


b 


SHOCK MOUNTING SPRING 
3A _ 
Model SPP-3 FREE 7 


~ BOOKLET: 7 


RLY ’ ; 
AND penton WARD has a new helpful booklet for you. It is entitled 
100 om How to Specify Mobile Antennas’’. See your distribu 
MODELS! tor or write for this free booklet now 


THE WARD PRODUCTS CORP. 


Division of The Gabriel Co. 
1523 East 45th Street 


Cleveland 3, Ohio 


FOR QUALITY*+ QUANTITY— QUICKLY 


SPECIFY DAGF RADIO FREQUENCY 
~ 


CONNECTORS 


@ Dage specializes in the manufacture 
of the finest in Type BNC, Type N and 
special radio frequency connectors. 
Your requirements for radio frequency 
connectors will be met quickly and ef- 
ficiently by Dage. All Dage connectors 
are manufactured in strict accordance 
with military specifications. Write Dage 
today. -« 


~~" PCP AN 


td Qa) vaGe ELECTRIC COMPANY, INC. 


67 North Second Street + Beech Grove, Indiana 


UG-19B/U sy UG-21B/U 
UG-22B/U UG-18B/U 
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EKidophor 


(Continued from page 57) 


(8). The larger the number of ba 
the greater is the number of rast 
elements in a horizontal line. T 
system should be capable of m« 
than 1000 of these elements per li: 
which meets all requirements for t| 
time being. The possible number 
horizontal sweep lines crossing t! 
parallel light lines perpendicula: 
which may be included in a raster 
almost unlimited, the system havi 
operated satisfactorily at 392, 52 
625, and 729 lines. 

Therefore, to project an image 
the theatre screen, it is necessa) 
that the output of a TV camera | 
fed to the electron gun to cause t} 
electron beam to deform the Eid 
phor liquid in a proper manne 
which corresponds, element for el 
ment, to the original scene viewe 
The fact that the liquid deforma 
tions retain the image from whi 
the light is reflected caused the i 
ventor to give it the name Eidopho 
derived from Greek sources, meat 
ing image bearer. 


Eidophor Liquid 


Examination of the criteria gov 
erning the Eidophor liquid indicate 
that the charges deposited thereo: 
should cause the liquid deformations 
to remain for one picture period, but 
to decay rapidly after the period i: 
over. The oil is made conductiv 
to make the deposited charges de- 
cay according to an exponential time 
function. The storage time of the pic 
ture is controlled by selecting a liq- 
uid of proper conductivity, surfac¢ 
tension and viscosity. 

The Eidophor liquid constantly 
carries an average negative charg 
which exerts a mechanical force o1 
the liquid. If the liquid film were left 
to itself, it would eventually be 
pushed out of area (8). To prevent 
this, the spherical mirror (7) is 
slowly rotated to renew the image 
carrier. A radial knife edge (9) al- 
lows the passage of a quantity of the 
liquid, which has a consistency sim- 
ilar to honey, necessary for the pro- 
duction of the picture carrier. 

The liquid and electron gun are 
placed in a vacuum. In order to keep 
the pressure to about 10° to 10 
mm Hg, a continuously operating oil 
diffusion pump is mounted on the 
projector. A very low vapor pres- 
sure is a prime requirement for the 
liquid. Furthermore, it must be trans- 
parent to prevent any influence on 
the color of the picture. Since the 
deformations are dependent on the 
viscosity, which in turn depends on 
temperature, a refrigeration unit is 
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d to assure constant temperature 
| picture results. Most important, 
ause the system is very sensitive 
ven the smallest inhomogeneities 
aximum liquid deformations are 
y a few thousandths of an mm). 
embly must be accomplished 
thout allowing any foreign parti- 
s to enter the optical system, par- 
larly on the oil surface of the 
erical mirror. 
Unlike ordinary cathode ray 
es, Which employ § amplitude 
dulation, Eidophor uses a kind of 
ocity modulation. To produce the 
ture raster, 17-kv electrons from 
ungsten cathode deposit a periodic 
stribution of charge along every 
ture line, the magnitude of this 
being proportional to the 
shtness of every picture point. 
e electrons are confined to a con- 
nt intensity beam of rectangular 
(width 10 to 20% of 
ight), whose height is the width 
one picture line. Since the beam 
tensity is constant at 70 wa, varia- 
ons in charge density deposited on 
e Eidophor liquid are made by 
odulating the writing speed. That 
the greater the speed, the less 
harge deposited to deform the oil, 
nd the less the light is deflected to 
iss through the mirror slits. 
The modulation is produced by su- 


arge 


ss-section 


‘rimposing a constant frequency ac 
iltage on the line sweep voltage. 
Raster element dimensions are de- 
‘rmined by the frequency of this 


Larger Quarters for RMS 
Radio Merchandise Sales has moved 
a new location at 2016 Bronxdale 

\ve., New York 60, N. Y., the site of 
former sports club. The modern struc- 
ire provides 45,000 sq. ft. of space for 
e firm’s electronic production 


TRANSISTOR PLANT OPENED 


Jedicated with a simple ceremony, Raytheon’'s 
1ew plant at Waltham, Mass., will house most 
f the Research Division's $2,000,000 transistor 
rogram, as well as activities of the Equip- 
nent Div. Officiating were (I to r): N. B. Krim, 
‘-p and mgr. of Receiving Tube Div.; N. B. 
lichols, mgr. of Research Div.; Mayor H. A. 
lurner; President C. F. Adams, Jr.; and Dr. I. 
Getting, v-p of Engineering and Research 
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superimposed voltage, while the 
density of the charge deposited is 
controlled by the amplitude. Modu- 
lation velocity potentials of the order 
of 1 volt are introduced through 
separate plates. 

The results of a recent U. S. thea- 
tre demonstration of the projecto 
indicates that one prime advantage 
of Eidophor is its ability to produce 
a high definition color picture of com- 
fortable brilliance. In this showing, 
a 525-line raster and 8 mc bandwidth 
were used with the CBS field-se- 
quential color system. The projected 
picture of the live studio pick-up 
was bright (about 40 lux in the high- 


lights), had good contrast (1:200), 
and generally was of excellent qual- 
ity, almost comparable with color 
motion pictures. It was noted that 
Eidophor is also adaptable to a si- 
multaneous color system 

The fine results obtainable with 
the presently developed model ap- 
pear to warrant early introduction 
into American theatres. Work is pro- 
gressing to improve the projector 
and to develop an associated film sys- 
tem which will take advantage of 
several desirable qualities in motion 
pictures which are not realized in 
conventional filmed TV programs in- 


tended for home receptiol 


Just one 


advantage of 


fala) 


— i 
the 2000-watt Century 
he ey , 
Featherlite is that it 


~mroiaghe only 9} noainac— 
weigns Only 2 POUTGS 


as against more than 


Cc 


é re . 
35 pounds in other Fresne 


spotlights of equal wattage 


CENTURY LIGHTING, IN 


_— 
626 NORTH ROBERTSON 
BOULEVARD, 

LOS ANGELES 4 


ORGAN AT CONVENTIONS 


For the entertainment of effervescent deiegates 
to the nominating conventions in Chicago, an 
electronic organ was installed by C. G. Conn, 
Ltd. The loudspeaker system was designed by 
Jensen Mfg. Co. It contained ten G-610 triaxial 
speakers in back-loading folded horns, plus 
four P15-LL woofers on two horns with 40 sq. ft. 
mouths to handle the 32-cycle notes. Only 
part of the 750-watt amplifier capacity was used 
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Metallized Capacitors Chicago 41, Ill. 


The self-healing characteristics of the 
metallized paper capacitors described 23,000 sq. ft. 
by Pyramid Electric Co., N. Bergen, 
N.J., in their new Catalog MP-2, is 
derived from the 0.000003 in. deposited 


expansion. 


of the former plant. 


8) 
23,000 sq. ft., more than twice the a1 


additio: 


is also available for fut) 


aluminum film which oxidizes, melts NOL Develops Special Allo 


or vaporizes away from any conducting For Permanent Magnets 


particle or flaw in the dielectric. When 
voltage is applied, the weak point is 


A new material from which the 


isolated from the rest of the winding. permanent magnets can 
r'hus, capacitors rated to 600 v. de may been developed by E. Adams, W. Hu 
use less insulation, resulting in marked bard and A. Syeles of the Naval O: 
size and weight reductions. Also avail- nance Lab. It has the highest coerci 
able are general Catalog J-7, Catalog force known (3,000 and 
IMP-1 on molded tubular paper capaci- powerful pull (3,000,000 gauss-oersted 
tors, and Catalog PG-1 describing equal to the best materials availab 
hermetically sealed miniature paper The new alloy, consists 
types. a mixture of two no! 
magnetic elements, bismuth and mai 
N.R.K. Opens Plant ganese. It was developed as part 
a program to find a fine-particle ma 
N.R.K. Manufacturing & Engineering netic material not containing nickel 
Co. has opened a new plant with new cobalt. One-cm. sq. pieces of the met 


equipment at 4601 W. Addison St., 


03 Polytechnic Research & Devt. Co., Ine., 55 Johnson St., 
pein nea aks 108 Potter & Brumfield, Princeton, Indiana ................. 
satel aevas hcintige Riad cg 103 Potter Instrument Co., Ine., 115 Cutter Mill Rd., Great Neck, N. Y. 
To hens char 1312 Radio Receptor Co., Ine., 251 W. 19 St., New York, eA 
“( 71? Seip leis 1115 Raytheon Manufacturing Co., 55 Chapel St., Newton, Mass. 


Sperry Gyroscope Co., Div., Sperry Corp., Great Neck. 


Mict . 804 Sprague Electrie Company, Werte I a on ka 6b -Sad Saise 
si - = Standard Transformer Corp., 3580 N. Elston Ave., Chicago, Iil. 
a. N. ¥ 25235,390" * Superior Electric Co., The, 93 Laurel St., Bristol, Conn. 
N. Y 1303A Surprenant Manufacturing Company, Clinton, Mass. 
1018 Sylvania Electric Products Inc., 1740 Broadway, N. Y., 
5" Tape Master Incorporated, 13 W. Hubbard St., Chicago, “Th.” 
3°KA Tartak-Stolie Electronics, Ine., 2970 S. Grand Ave., Los Angeles, Calif. 
N. ¥ 791 Sarkes Tarzian, Inc., 539 S. Walnut St., Bloomington, Ind 
N. ¥ 702 Technology Instrument Corp., 531 Main St., Acton, Mass. 
1403, 1404 Tektronix Incorporated, P.O. Box 831, Portland, Ore. 
ilif . 1210 Tetrad Co., Ine., 4921 Exposition Blvd., Los Angeles, Calif. 
303 Thermador Electrical Mfg. Co., 5119 District Blvd., Los Angeles, Calif. 
Pre Transformer Engineers, 161 E. California St., Pasadena, ; 
130° Triad Transformer Mfg. Co., 2254 Sepulveda Blvd., Los Angeles, 
A1g Trutone Electronic Eng’g. Co., 812 N. Highland Ave., Los Angeles, 
1205. 1°°¢ Tung-Sol Corporation, 8575 Washington Blvd., Culver City, Calif 
. 301, 302 Ungar Electric Tools, Inc., 615 Ducommun St., Los Angeles, 
oa 412 U. S. Engineering Co., 521 Commercial St., eg Calif 
Salem. Mass 1394 Varian Associates, 900 Varian Street, San Carlos, Calif. eees 
4°98 Vector Electronic Co., 1101 Riverside Dr., Los Angeles, i 
nanolis, Ind ONG Waldes Kohinoor, Inc., 47-16 Austel Pl., Long Island City, N. Y. 
Calif 501 Walkirt Company, The, 5808 Marilyn Avenue, Culver City, Calif. 
Pa 4n3 Webster-Chicago Corp., 5610 W. Bloomingdale Ave., Chicago, 
ae fo ante 509 Western Lithoaraph Co., 600 E. Second St., Los Angeles, 
310 Westinghouse Electric Corp., 410 Bush St., San Francisco, 
420 Xcelite Incorporated, 2-28 Bank Street, Orchard Park, N. Y. 


are presently being produced. 


List of WESCON Exhibitors and Booth Numbers ... 


See page 68 for 
hnical Paper Program 


Phaostron Company, 151 Pasadena Ave., S. Pasadena, Calif, 
Pioneer Electronics Corp., 2232 Broadway, Santa Monica, Calif 


RCA Victor Div., Radio Corp. of Amer., Front & Cooper Sts., 
af 


iation Corp., Sherman ong Sidney, N. | 
Sensitive Research Instr. Corp., 9-11 Elm Ave., Mt. Vernon, | 


Spencer-Kennedy Labs, Inc., 186 Massachusetts Ave., Cambridge, “Mass. 


Lh and 
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ee Wer We ee we PD 


e PERSONAL 


or 


H. Van Wambeck has joined the 
marlund Manufacturing Co. de- 
rs and producers of variable ca- 
tors, all-wave receivers, and remote 
rol equipment, as chief engineer. 
was previously director of research 
engineering for Knapp-Monarch 
St. Louis, and director of a U.S 

Signal Corps project, making 
ies of special types of radio receiv- 
equipment 

DOr. William G. Tuller, formerly Di- 
vr of Engineering, has been elected 
e President in charge of Engineering 

of Melpar, Inc., 

Alexandria, Va., 

subsidiary of the 

Westinghouse Air 

Brake Co Dr. 

Tuller is a senior 

member of the In- 

stitute of Radio 

Engineers; and a 

member of the 

Standards Com- 

mittee, chairman 

| > of the Technical 
Committee on In- 

rmation Theory and Modulation Sys- 
ns, chairman of the sub-panel on 


Packaged Subassemblies of the Re- 


earch and Development Board for the 


\rmed Forces. 


Edward Stanko, veteran RCA engi- 


neer and pioneer in radio and television 


n the 1920s, has been appointed to the 
ewly created post of manager of engi- 


neering, technical products division, 
RCA Service Co. Inc. 


Leo Beiser has been appointed assist- 
nt chief television engineer of CBS- 


Columbia, Inc. 


M. M. Elliott has been appointed gen- 
ral manager of Motorola Canada Ltd., 
oronto, Canadian subsidiary of Motor- 
a Inc., Chicago. 

Dr. Ben Kievit has been named man- 
ser of sales engineering for the Radio 
nd Television Picture Tube Divisions 
f Sylvania Electric Products Inc. 
Anthony Clemento has been named 
rector of purchasing of Raypar, Inc., 
800 W. Addison St., Chicago 34, II. 


tecruiting Film Available 


A new colored motion picture for 
ining and recruiting engineers has 
en produced by RCA, and is avail- 
le with projection equipment to in- 
rested groups. The 20-minute film, 
Your Gateway to New Opportunities,” 
yntains many instructional shots of the 
side of the radio-TV industry. Re- 
iests should be addressed to Mr. R. E. 
cQuiston, Mgr., Specialized Employ- 
ent Div., RCA, 30 Rockefeller Plaza, 
Yew York 20, N.Y. 
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Write for 
COMPLETE 
DETAILS 


An Added 


Feature 


Help Sell 
o YOUR 
TV Sets 


Add mobility to your TV cabinets with this especially 
designed caster and bracket. It will enable your cus- 
better 

their 


tomers to cdust the angle of their sets for 


vision without any difficulty and will increase 


rogram enjoyment accordingly. 
prog y 


The Nagel-Chase Etracket can be simply attached 
practically any cabinet and permits application of casters without addi 
tional costly wood construction needed for the ordinary caster socket. The 
Nagel-Chase caster swivels freely because it bears on the point of the stem 
instead of the shoulders as ordinary casters do. 


Full information gladly supplied on request. 


NAGEL-CHASE MANUFACTURING CO. 


2811 No. Ashland Ave. Chicago 13, Illinois 


That Will 


NOW! .. A CASTER 
ESPECIALLY DESIGNED for TV CABINETS! 


to 


PANEL METERS 


by SUPREME 


Every year more and more manufacturers are using Supreme meters as initial equipment 
| in hundreds of electrical and electronic devices. Quality built in every respect with many 
outstanding features such as EFFICIENT ALNICO BAR MAGNET—SELECTED PIVOTS 
AND JEWELS—DOUBLE BRIDGE CONSTRUCTION—HIGH TORQUE MOVEMENT 


STRONG TOUGH POINTER—RUGGED MOVING ELEMENT. Available 


Our 25th Ysar 


GREENWOOD 3M, 
MISSISSIPPI 


in 


a 


variety of sizes and types with or without special dials. Write 
Supreme today about your meter needs. Requests for prices and 
delivery given prompt attention. 


SUPREME, INC. 


FM-AM 


SIGNAL 
GENERATOR 


TYPE 202-B 
54-216 Megacycles 


Specifications : 

RF RANGES: 54-108, 108-216 mc. 
+0.5% accuracy. Also covers 
0.4 mc. to 25 me. with accessory 
203-B Univerter. 

VERNIER DIAL: 24:1 gear ratio with 
main frequency dial. 

FREQUENCY DEVIATION RANGES: 
0-24 kce., 0-80 ke., 0-240 kc. 

AMPLITUDE MODULATION: Con- 
tinuously variable 0-50%, cali- 
brated at 30% and 50% points. 

MODULATING OSCILLATOR: Eight 
internal modulating frequencies, 
from 50 cycles to 15 kc., available 


AVAILABLE AS AN ACCESSORY for FM or AM. 
is the 207-A Univerter, a unity gain RF OUTPUT VOLTAGE: 0.2 volt to 0.1 micro- 
frequency converter, which in com- volt. Output impedance 26.5 ohms. 
bination with the 202-B instrument FM DISTORTION: Less than 2% at 75 ke. 
provides additional coverage of deviation. 
from 0.1 to 55 megacycles. SPURIOUS RF OUTPUT: All spurious RF voltages 
Write for Catalog H 30 db or more below fundamental. 


DESIGNERS AND MANUFACTURERS OF 

THE Q METER * QX CHECKER BOONTO GXADIO 
FREQUENCY MODULATED SIGNAL GENERATOR 

BEAT FREQUENCY GENERATOR 
AND OTHER DIRECT READING INSTRUMENTS 


BOONTON -N-J- U-S-A: Option 


PROVIDE DELAYS RANGING 
FROM | TO 120-SECONDS 


Features: — Compensated for ambient tempera- 
ture changes from —40° to 110° F... Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes... Explosion-proof... Octal radio 
base .. . Compact, light, rugged, inexpensive... 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


boo 
bye = A| 
Prvoirsce or av twirn amenre =| Amperite 


‘nue ica REGULATORS 

50% 2% are the sim- 
-- plest, lightest, 
cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 
to 6 Amps... . Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


FA mperitE CO., inc., 561 Broadway, New York 12,N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 


[BATTE RY VOLTAGE 


LETTERS... 


‘*Subscription-TV"’ Second to 
Compatible Color 


Editors, TELE-TECH: 

Regarding Subscription TV as 
cussed on pages 33, 66 and 67 of y 
July issue, I am skeptical. I believe t 
the acute competition which will 
brought about by the introductior 
UHF Stations, will induce certain s 
tions to concentrate on quality | 
grams. There seems to be a tender: 
even now, towards increasing the } 
centage of worth-while programs. Ev: 
tually the Telephone Company may 
induced to give us high quality } 
grams on a fee basis. 

In my opinion, TV needs compati 
color far more urgently than it « 
Subscription Programs. But more tl! 
anything else, TV needs moral reforn 
tion. H. I. Phillips, in his letter apps ; 
ing in the July issue of TeLe-TEcH ; 
dressed to the Video and Radio Ind 
tries, states the situation facing 
American home, today, in most pe! 
trating terms. The criminal influence 
the part of TV program smiths and tl 
sponsors, their complete lack of m«¢ 
responsibility to the American hor 
has become so flagrant that it is h 
time for our Congress to take defin 
and drastic steps to outlaw this conti 
ued degradation of this intrinsica 
noble triumph of radio engineering. 

LEE DEFORES1 

8190 Hollywood Bowl 

Los Angeles 46, Calif. 


Trans-Atlantic ‘‘Stratovision”’ 
Editors, TELE-TECH: 

Recalling our recent discussion 
the inevitability of trans-oceanic 1 
and the possible application of “Strat 
vision” to this purpose, I have just h 
an opportunity to study the Westin 
house report on Stratovision made 
the FCC, from which the following 
abstracted: 

Aircraft used should be designed 
a cruising speed of 140 miles per |! 
high speed 250 mph; should fly at 30,0 
ft. above all storms. Four plar 
should be provided for one link, 
ranged as follows: One in flight, har 
dling the relay; one in flight in reser\ 
two on the ground or carrier for servi 
and maintenance. Each plane wot 
operate for 8 hours at a time. An ai 
plane crew of 3 and a radio operatior 
crew of 6 would be needed. The co 
per airborn relay point would be abo 
$1000 per hour. 

Distance between relay planes wou 
be 350 to 400 miles with a ground (: 
water) -based relay station halfway 
between. No comparative data on eff 
ciencies of various frequencies could | 
found but Westinghouse report su: 
gests for relay purposes 2,000 mc « 
higher frequencies, indicating that 
2,000 mc, 1 Kw of power is needed. 

Assuming a great-circle distanc 
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New York City to London of 
miles, about 6 air relay stations 
6 water or ground-based stations 
be needed. The plane nearest the 
nating terminal will have to be 
ver 70 miles from the originating 
yn. If two of the relay points are 
nd-based then four aircraft car- 
will be required 


Different TV Standards 


e standards in Britain and France 
of course, from those in U.S.A. If 
yictures from New York were tele- 
exclusively for broadcasting in 
in then the standards at the 
ra and transmitting station could 


verted B29 used by Westinghouse-Glenn Martin 


hifted to the British standards. The 
e is true with the French standards 

t the standards are in Russia is not 
ywn. It is believed that 525-line U.S 
ndard pictures, relayed to a foreign 
intry, could be stripped of their 
iracteristic syne information, leaving 
y the desired video information. This 
ild be used, mixed with the local 
ndard sync to form the correct com- 
site signal to operate the local re- 
vers. Actually neither the French 

the English standards are so far 
ym the U.S., in fact some receivers, 
lexibly” designed have controls that 
rmit reception without conversion, 
th the possible exception of means 
changing a positive picture into a 
sative picture. Committees of Ameri- 
n engineers have tried to get foreign 
intries to select TV systems that 
uld make the international inter- 
inge of TV material possible with the 
st of technical complications. Once a 
V-relay system were set up, then 
re would be much more willingness 
others to fall into line 


Local Transmitters Needed 


‘or satisfactory broadcasting of TV in 
eign countries it is desirable to use 
of the latter’s regular local TV 
nsmitters because of frequency, 
ver, etc. To force our programs into 
unfriendly nation from, say, planes 
‘rhead or shivs in coastal waters, 
ild be verv difficult because of com- 
ition from land-based TV transmit- 
and because TV is easy to “jam.” 
The aircraft carriers, used as landing 
‘es for the planes and as relay sta- 
s, could also function as Weather 
tions and Rescue Bases for com- 
(Continued on page 118) 
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is your small parts 


@ Precision 

e Smalliness 

@ Faster Production 

@ Close Tolerances 

e@ Reduced Scrap Loss 
e Simplification 

@ Product Improvement 
e Economy 

e Design Flexibility 


GRC 


TINY ZINC 

DIE CASTINGS 
SMALLNESS UNLIMITED 
Max. Wt. 2 oz. 


and get the complete story. 
34" 
RITE, WIRE, PHONE TODAY! @) Max. Lgth. 1% 


Send us your specifications 


124 Willow Avenue, New York 54 @ Phone: MOtt Haven 5-7400 


Now in ournew home 


NRK MFG. & ENGINEERING CO. 


4601 West Addison Street 


CHICAGO 41, ILLINOIS 
New telephone: SPring 7-2970 


Microwave Assemblies, Radar Components and Precision Instru- 


ments ... manufactured to your Blueprints and Specifications. 


Paint with Light \ 


Bardwell & McAlister’s Line of Television Lights [iRaRGeeteMneeamercnncrt ine 


ry J Je) iJ S * Designed for Television The signals from his relatively 


Drawing upon their sixteen — ported to have been received on L 


years of experience in the pro- 
duction of studio lights used by 
the motion picture industry, 
Bardwell & McAlister, Inc. now 
offers a complete new line of 
lights especially designed and 
engineered for TV. stage and 
studio lighting. . 4 


\ 


Painting with light is the. ability to 


control the light source, in’ order to 


emphasize the necessary. highlights 
and the all-important shadows. Only 
through controlled light can the scene 
or subject be given the desired bril- 
liance, beauty and third dimensional 
effects. 

\ 


Our Specialists... 


are always ready to assist and advise 
your engineering staff, so that your 
studios and stages will be fully equip- 
ped to properly “Paint with Light.” 


Write for complete specifications and prices of these TV SPOTS. Address Dept. 69. 


4 RD [ M ALISTE 2950 ONTARIO STREET HAD TO LEAVE THE BROADCAST RADIO FIELD 
C BURBANK, CALIFORNIA BECAUSE OF STARVATION WAGES, TO ENTE! 


( onccitone 


NETWORK RECORDER 


“just like 
being 
there”’ 


This new 

recorder incorporates 

advances in dependability and per- 

formance found in no other tape 

recorder: direct drive, positive disc 

brakes, simple threading, push- 
button control. 

Relay rack panel mounted (illus- 
trated), in console cabinet or in port- 
able cases, this dependable recorder 
meets every requirement of broad- 
cast studios. WRITE FOR BROCHURE 

NWR-1. 


Monvufacturea By 


Berlant Associates 
4917 W. Jefferson Boulevard 
Los Angeles 16, Colifornio 


\ 


@ 


land claimed to have transmitte 
television image across the Atla 


power experimental station, on a 
° arse 

Studios and Stages quency between the upper limit of 
aural broadcast band and the lo 
frequency now used for TV, were 


Island and to have produced a | 
picture on the scanning disc equipn 
used. 

Actually, of course, there is a met 
~ already available today which will 
complish about 80% of the des 
effect of a TV relay between USA 
foreign countries. It is one that is 
bothered by variations in standard 
is relatively cheap, and it is relia 
} What is it? The transmission by cx 

mercial airplane of a film of the des 
subject matter. This can be on the 
in the foreign country within 20 ho 
MODEL 1000/2000 ; PRACTICA 
Washington, D.C. 
yo 


MODEL 500/750 


4 


FCC Operating Requirements 


Editors, TELE-TEcH (telegram) 

PLEASE SOUND THE ALARM. AN _ INI 
MOUS ATTACK IS BEING MADE BY NARTB A 
FCC ON ALL AMERICAN RADIO OPERAT( 
HOLDING RADIO-TELEPHONE, FIRST CLASS 
CENSES. THERE ARE THOUSANDS OF MEN WH( 


OTHER RELATED FIELDS. I APPEAL TO Y 
TO INFORM THESE MEN OF WHAT IS HA 


PENING AND ADVISE THEM THAT AUGUST 4 
IS THE DEADLINE FOR COMMENTS TO THE FC‘ 
ON PROPOSALS TO REDUCE LICENSE REQUIRE- 
MENTS FOR AM-FM STATIONS UP TO 10 Kw 
USING NON-DIRECTIONAL ANTENNAS, AND 
TO PERMIT REMOTE CONTROL OF TRANSMIT- 
TERS OF SUCH STATIONS. 

WGNI 

WILMINGTON, N. CAR. 

ART MADELEY 


with SIGNAL GENERATORS CHIEF ENGINEE! 
by AIRCRAFT RADIO CORPORATION 


% 


108-132 Megacycles 


24 omni courses 


High Voltage 
Dry-Disc Rectifiers 


Left-center-right 
phase localizer Individual selenium rectifier discs « 
Left-center-right 90/150 eps localizer pable of 60-volt ratings can be mi: 
produced by utilizing the manufactu 
ing processes described in the Final R 
ing of VHF airborne omnirange and | port, PB 106312, Selenium Rectifie 
localizer receivers. RF output for ramp | High Voltage, Plate, which covers t 
checks, 1 volt into 52 ohms; for bench nye of a or a sir ne pro 
. ect. Conventional discs made today a 
checks, 0-10,000 microvolts. able to withstand 26 v. The higher vol 
age ratings are achieved by a new tec! 
nique for multiple layer build-up. Al 
TYPE H-12| 900-2100 mc. RF signal | described are various selenium coati! 
source, CW or pulse amplitude-modu- | methods and testing procedures. The 
lated. Equal to military TS-419/U. page report may be obtained from t! 
Library of Congress, Photoduplicati: 
Service, Publication Board Projec 
WRITE FOR DETAILS AND SPECIFICATIONS Washington 25, D.C. Check or mon: 
order for $10 (for photostat form) « 
AIRCRAFT RADIO CORPORATION $3.50 (for microfilm form) should | 
Boonton New Jersey made payable to the Librarian of Co! 
Dependable Electronic Equipment Since 1928 gress. 


Signal source for bench or ramp test- 


Price $885.00 net, f.0.b. Boonton, N. J. 


Price: $1,950.00 net, f.o.b. Boonton, N. J. 
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Vescon 
(Continued from page 68) 


nts and the Engineer’’—D. K. Lippin- 
Lippincott & Smith 

ping Apace of Rapidly Changing Tech- 
ies’’—R. G. Canning 

agement of Engineering and Research” 

H. M. Stearns, Varian Associates 


DAY, AUGUST 29 


(—Antennas 
Spherically Symmetric Lenses’’—J. E. 
ton, Naval Research Laboratory, Queens 
lege 
mum Design of Linear Arrays in the 
esence of Random Errors’’—D. Ashmean, 
leo Corp 


—Circuit Theory 
el Discussion—‘Wide Band Amplifier 
rcuits” 

Distributed Pair’’—D. O. Pederson, 
anford University 


XXI—Audio Amplifiers 
1aural Tape Recording’’—J. S. Boyer, 
lagnecord, Inc. 
alysis of A  Single-Ended Push-Pull 
idio Amplifier’—Dr. Chai Yeh 


XXt—Data Handling 


e Sadic, A Precision Analog-Digital Con- 
erter R. L. Sink and G. M. Slocomb, 
ynnsolidated Engineering Corp 

RA Shaft- Position Analog- a Digital Con- 
erter’’—G. W Lund, Engineering Re- 
earch Associates, Inc 

Position Data Measuring System’’—A. F 
sowen, U. S. Navy Electronics Laboratory 
Teledeltos Outscriber’’—W. Ware, Rand 
orporation 

ying Typewriter’’—J. J. Wild, Potter In- 
trument Co 
ynthesis of Transfer Functions with Poles 
testricted to the Negative Real Axis” 
ouis Weinberg 


XXill—Antennas and Propagation 


Viodes in Waveguides Containing Ferrites” 
M. L. Kales, Naval Research Laboratory 
ymmetrical Pg es nage Junctions’’—B 


\uld and E. T. Jaynes, Stanford University 
Nodal Shift eae ance Measurements in 
Periodic Waveguide’’—E. T. Jaynes, Stan- 


ord Univer. 


XXV—Audio Amplifier 


High Intensity Microphones for Measure- 
ment of Shock Wave and Jet Engine Test- 
ng’—J. K. Hilliard, Altec Lansing Cor- 
Oration 


XXViI—Data Handling 


1 Complete Telemetry System _ fo the 
Flight Testing of Aircraft’—F. E. Bryan, 
Douglas Aircraft Co 

\ System for Recording Hughes Telemeter- 
ing Data in Digital Form’’—D. J. Simmons, 
U. S. Naval Ordnance Test Station 
Multi-Channel FM/FM_ Telemeter Data 
Handling System’’—C. P. Ballard, Convair 
High Speed Printing Equipment’’—L. Rosen, 
Analex Corporation 


. ~ 
18 New Television 
° . 
Stations Authorized 
Eighteen new commercial television 
ations were authorized on July 11 by 
e FCC to serve 11 communities which 
id been without local TV service. 
hey are the first such grants since the 
reeze” was lifted. 

New stations authorized in Group A-2 (ci- 
without TV stations): Denver, Colo. 
igene P. O’Fallon, Inc., Ch. 2; Colorado TV 
rp., Ch. 9; Empire Coil Co., Inc., Ch. 26 
ortland, Ore.—Empire Coil Co., Ch. 27; 
pringfield-Holyoke, Mass.—Hampden-Hamp- 
ire Corp. Ch. 55; Springfield TV Broad- 
sting Corp., Ch. 61; Youngstown, Ohio 
ndicator Printing Co., Ch. 73; WKBN 
oadcasting Corp., Ch. 27; Flint, Mich. 

ans-American TV Corp., Ch. 28; 
New stations authorized in Group B-1 (ci- 
s where UHF channels only are assigned) 
ridgeport, Conn.—Southern Conn. and L. I 
V Co., Inc., Ch. 43; New Britain, Conn. 
ie New Britain Broadcasting Co., Ch. 30; 
ew Bedford, Mass.—E. Anthony & Sons 
*. Ch. 28; York, Pa.—The Helm Coal Co., 
49; Susquehanna Broadcasting Co., Ch 


At a special evening session, 4 additional 
ints were made, two channels each in 
okane, Wash., and Austin, Texas 


ELE-TECH * August 1952 


KINETIX Means 


ADVANCED ENGINEERING 
HIGHEST PRECISION 
CONTROLLED QUALITY 


in the manufacture of 
SYNCHROS 
SERVO MOTORS 
INDUCTION MOTORS 
SWITCHBOARD INDICATOR LAMPS 
OVERLOAD TRANSFORMERS 
HI-ACCURACY TRANSFORMERS 


The rapid growth of Kinetix Instrument Company has 
been the reward of exceptional e engineering and superior 
facilities, plus strict adherence to the highest known stand- 
ards of quality control in the electronic and electrical fields. 
We pledge ourselves to maintain the integrity of any pro- 
duct bearing the name KINETIX. 


KINETIX INSTRUMENT CO., INC. 902 BROADWAY, NEW YORK 10, N. Y. 


West Coast Representative: 
Joe Davidson & Associates P. O. Box 108, South Gate. Calif. 


FOR YOUR PANEL iu : 
A NOVEL and UNIQUE CIRCUIT INDICATOR < 


DESIGNED FOR NE-51 NEON LAMP 
For 110 or 220 volt circuits 
The required resistor is 
an integral part of this assembly 

—‘‘built-in.”’ 
RUGGED * DEPENDABLE 
LOW IN COST 


Cy PATENTED: No. 2,421,321 
WL Cot. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 


Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 


FREED INSTRUMENTS 


1020 B MEGOHMMETER 
Self contained — A.C. operated 
Electronically regulated supply 
Direct reading 
I megohm to 2 million megohms. 


1010 COMPARISON BRIDGE 
Self contained — A.C. operated 


Rapid and accurate test of 
Resistors, Condensers, Inductors 


1T110A INCREMENTAL 
INDUCTANCE BRIDGE 
For accurate testing of 
communication and television 
components under load conditions. 


1040 VACUUM TUBE VOLTMETER 
Self contained — A.C. operated 
High impedance — wide frequency 
Used at Audio & 
Supersonic frequencies. 

SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 


FREED TRANSFORMER CO., INC. 


INSTRUMENTS DiVISION 
1726-B Weirfield Street, Brooklyn (Ridgewood) 27, N. Y. 


SPECIALISTS IN 
HIGH-SPEED 


electron tube 
machinery 


eliminate trial orders and ex- 
perimental set-ups. Standard 
toolings for all tube manufac- 
turing eventualities already 
have been tested and ap- 
proved. This means that Kahle 
can assemble machines for 
everything from sub-miniatures 
to largest TV picture tubes to 
your exact specifications 

at lower costs! 


ENGINEERING CO. 


MACHINE = for 
All degrees of 
manual to completely automatic. 
Production limited only by pump 
equipment or loading speed of 


operator. 


electron tubes and 


ass products, 


Consultations invited, 


oday for our neu 
with complete details. 


1317 Seventh St., 


31463 48-POSITION EXHAUST 


MINIATURE TUBES 


operation from 


Vachinery for all types of 


related . p 


W rite 
catalog 


North Bergen, N. J. 


MILITARY 
CONTRACT AWARDS 


Manufacturers who have receiy 
contract awards for producing of rad 
radar-electronic equipment for | 
Armed Services are listed below 
name, city and equipment. Sube 
tractors interested in bidding on p 
formance of any part of each contr 
should sell their services to these pri: 
contractors. This list, which is curr: 
up to our press time, covers the per 
from June 11 to July 2. 


Aeronautical instrument spare parts: | 
neer Div., Bendix Aviation Corp., Tetert 
N. J., $70,109 

Accumulator for P2V-4: Vickers, Inc., | 
of Sperry Corp., 1400 Oakman Blvd., Det: 
Mich., $108,927 

Altimeters: Radio Corp. of America, F 
Victor Div., Front & Cooper Sts., Cam«¢ 
ae $66,857 

Amplifier equipment: Eclipse-Pioneer I 
Bendix Aviation Corp., Teterboro, N. J., $7 
377; Stratford Pen Corp., New York City 

Antenna equipment: Phoenix Electro: 
50 Island St., Lawrence, Mass., $95,899; V« 
do Co., 7400 E. 12th St., Kansas City, \ 
over $250,000 

Cable Equipment: Avon Electrical S 
plies, Jamaica, New York; Roflan Co., 38 M 
ple Ave., Everett, Mass. $47,430; Rome Ca 
Corp., Rome, N. Y., $1,273; Saratoga Plast 
Rellows Falls, Vermont; Crescent Insulat 
Wire & Cable Co., Trenton, N. J., $161,31 

Circuit breaker: Kay Elec. Supply Co 
N. Arkansas Ave., Atlantic C ity, N. J., $3 
179; Westinghouse Elec. Corp., 3001 Wal: 
st., Phila., Pa., $106,597 

Coil assemblies: Scintilla Magneto D 
Bendix Aviation Corp., Sidney, N. Y., $44,: 

Connectors: Electroline Co., c/o F oO He 
Co., 1417 Sansom St., Phila., Pa., $61,481 

Generators: General Elec. Co., 1405 Loc 
St:, Phila., Pa., over $250,000 

Indicators: The Lewis Engineering ( 
Naugatuck, Conn., $29,142; Weston Electric 
Instrument Corp., 614 Frelinghuysen Av 
Newark, N. J., over $250,000 

Interphone amplifiers and parts: Vic: 
Corp. of America., N. Y. C., $94,240.88 

Loudspeakers, pillow type: Telex, lh 
1633 Eustis St., St. Paul, Minn., $44,016 

Oscilloscopes: Allen B. DuMont Labor 
ries Inc., 1000 Main Ave., Clifton, N. J. $8 
197 

Public address sets: Herald Radio & Tel 
vision Mfg. Co., Mt. Vernon, N. Y., $9,545 

Radar sets: Radiomarine Corp. of Am., 
Varick St., N. Y. C., over $250,000 

Radiacmeters: Freed Radio Corp., 300 Hu 
son St., N. Y. C., over $250,000 

Rectifiers: General Electric Compan 
Washington, D. C.; Jerkin Engrg. Corp., 
Segundo, Calif. 

Regulators: Alar Products, 1071 Pow: 
Ave., Cleveland, Ohio, $27,090; Pacific A 
motive Corp., 2940 North Hollywood Wa 
Rurbank, Calif., $155.778: Westinghouse E!e: 
Corp., 3001 Walnut St., Phila., Pa., $28,983 

Relay assemblies: Cline Electric Mfg. C: 
3405 W. 47th St., Chicago, II1., $38,936; Phil 
Corp., C & Tioga Sts., Phila... Pa., $39,427 

Solenoid assemblies: The Magnavox C: 
Fort Wayne, Ind., $45,264 

Sound reproducers: Herald Radio & Tel 
vision Mfg. Co., Mt. Vernon, N. Y 

Tachometer indicators: General Elect! 
Co., Schenectady, N. Y. $222,461 

Teletypewriter sets: Kleinschmidt Lab 
Inc., County Line Rd., Deerfield, IIl., ov 
$259,000 

Test equipment: Munston Mfg. & Serv 
Co., Inc., Beech St., Islip, Long Island, N. 
over $250,000 

Theodoltite, ML-247: David White Co., 31 
West Court St., Milwaukee, Wis., over $250 
90 

Transformers: Westinghouse Electric Cor; 
Lima, Ohio, $30,855 

Transmitter: American Machine & Meta 
Tne., U. S. Gauge Div., Sellersville, Pa 

106,225; Eclipse Pioneer Div., Bendix Avia 
tion Corp., Teterboro, N. J., $197,696 

Tubes: Electronic Tube Corp., 1200 E Me: 
maid Lane, Phila., Pa., $35,250; Raytheo 
Mfg. Co., 55 Chapel St., Newton, Mass., $42 
:70; Sylvania Elec. Prods., Inc., 1740 Broad 
way, N. Y. C., $26,730; Westinghouse Ele 
Corp., Merchandise Mart Plaza, Chicago, II! 
$50,730 
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icrowave Detector 
(Continued from page 63) 


sreatest number of electrons are 
ent in the gas volume, it remains 
etermine the types of gases or 
mixtures and related factors 
1 as electrode geometry and ma- 
il to provide the most sensitive 


x. 6 represents one set of experi- 
tal results obtained by reading 
sitivity as a function of gas pres- 
Although this curve is for 
mn, which is not the best gas for 
ction purposes because of its 
pensity to sputtering, it does il- 
trate certain points. 
t will be noticed that the sensi- 
ty curve is definitely peaked with 
ation in pressure. It will be 
ther noticed that this peak of 
sitivity occurs at the minimum 
the sparking voltage curve, com- 
nly known as Paschen’s Law 
ve. The latter result is to be ex- 
ted since the Paschen’s Law min- 
im represents the best conditions 
production of electrons by the 
valanche” mechanism. An inter- 
ting byproduct is the minimum in 
e vswr at the same point, which 
discussed below. The most sensi- 
ve point did not always occur at 
e Paschen’s Law minimum, but it 
is generally true and pointed the 
ay to further refinement. From the 
ove it may be concluded that the 
as or mixture giving the lowest 
arking voltage would also yield 
e most sensitive tube. 


Test Bulb Contents 


The work of Druyvesten and Pen- 
ng' showed that a mixture of neon 
nd about 0.01% argon results in ap- 
reciably lower sparking voltages 
1an any pure gas. The test bulb 
mtains such a mixture of argon 
nd enon, and quantitive tests with 
ich a mixture resulted in the high- 
st sensitivity of any gases used. For 
ymparison, this sensitivity was ap- 
roximately equal to that of the type 
N23A silicon crystal used as a moni- 
r in these experiments. Signal-to- 
ise ratio for this gas mixture was 
pproximately 75 db. 
The Paschen’s Law consideration 
cewise leads to the means of im- 
roving the tube sensitivity by varia- 
mn of electrode geometry. As is 
ell known, the use of parallel non- 
meentric cylindrical electrodes 
ich as the cylindrical tube above, 
elds a lower sparking voltage than 
parallel plate tube at the same 
ectrode separation (the rectangu- 
r tube above). By the same token 
1e cylindrical tube would be ex- 
(Continued on page 123) 
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THE HEART OF A GOOD TRANSMITTER 


SIGNAL 


‘19! KIT 


BRIDGE KIT. 


; oso 


cae’, DX RADIO PRODUCTS CO. 


GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL. 


PUSH-PULL... 
OSCILLOSCOPE KIT 


a 


ELIMINATO 


ROCKE INTERNATIONAL CORP. 


Nees sa» sn nsrasiteate aT nash 


Standardized 
| ELECTRONIC HARDWARE 


Terminal Lugs, Standard and Mini- 


ature — Shaft Locks — Panel Bush- Greater coil winding space is just one of 

F bs the many extras you get with ‘‘Laboratory b 

ings — Insulated Stand Offs and Controlled’ Precision Paper Tubes. Equally I) 

Feed Thrus. important are better insulation and heat = 
dissipation . . . greater resistance to moisture 

Terminal Boards Made to Customer . . . 15 to 20% more strength with lighter 


° . ° ° ° : weight. 

; Print Specifications. Highest Qual- 

= ss . li Made to your exact specifications of finest 

} ity. rompt de ivery. mmediate dielectric Kraft, Fish Paper, Cellulose Acetate 

attention to your terminal board or combinations—any size, shape, length, ID 
z . or OD. 

problems assured. Send for com- 


plete Engineering Manual. 


U. S. ENGINEERING CO. 


521 Commercial St., Glendale 3, Calif. 2057 W. Charleston St., Chicago 47, Ill. 
PLANT #2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins 


Send today for free sample and 
New Mandrel List of over 1,000 sizes 


CAMART PRODUCTS New Engineering Achievement 


CAMERA DOLLY VACUUM TUBE 
LIFE TEST SET 


For motion picture or tele- 
MODEL TS-3 


Designed for the life 
testing of vacuum 
tubes, including miria- 
ture and sub-miniature 
types, with either di- 
rectly heated or indi- 
rectly heated filaments. 

: — » All supply voltages are 
contained in the unit, are completely adjustable from 


vision cameras. Two seats 


for operator and assistant. 


Geared lift fer smooth 
operation of boom arm 


from 26 to seven feet. 


30° width will go through 
standard door. Weight 350 


pounds, Easily transported, 


WRITE FOR DETAILS 


0 to rated maximum, and voltage regulated where 
@ CAMART required. Up to 120 tubes of 10 different types may 
BABY DOLLY be tested simultaneously for intermittent or continu- 


New advanced type glide steer- 


ous performance. Also available are removeable 
temperature ovens for life tests under controlled 
temperature conditions. 


ing control. Platform for as- 
sistant and accessories. Adjust- 
able swivel seat for cameraman. 
For tripod, baby tripod, or hi- 
hat. Rigid clamps for tripod OUTSTANDING FEATURES INCLUDE 

13. SELF-CONTAINED CONTINUOUSLY VARIABLE POWER SUPPLIES. 
ADJUSTABLE ON-OFF RECYCLING OF POWER SUPPLIES AS REQUIRED 
FRONT-PANEL SWITCH FOR REVERSING POLARITY OF H-K SUPPLY. 
DIRECT, CONTINUOUS METER READINGS OF ALL OPERATING VOLTAGES 
ELAPSED TIME METER FOR DETERMINATION OF TOTAL RUNNING TIME 
SIMPLE, UNIVERSAL CONNECTIONS PROVIDED FOR ALL TUBE TYPES. 
INTERCHANGEABLE, PLUG-IN TYPE TUBE TEST PANELS WITH HANDLES. 


legs. Size 35 x 46 inches, it 
comes apart! 

rV EFFECTS PRISMS AVAIL.- 
ABLE. 


THE CAMERA + MART INC. 


INDIVIDUAL REQUIREMENTS MAY BE SPECIFIED 
WRITE, PHONE, OR WIRE IMMEDIATELY FOR FURTHER INFORMATION 


1845 BROADWAY, NEAR 60TH STREET 


NEW YORK 23, N. Y. wemmeaen =«=8=GENERAL ELECTROSONICS, INC. 


CABLE ADDRESS — CAMERAMART 
32 West 22nd St. @ New York 10 @ Phone ORegon 5-0085 
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Jecade Resistances 


©OR FAST, ACCURATE 
TESTING 


You'll find Shall- 
cross Decade Resist- 
ance Boxes in use on 
production lines and 
in Military, Indus- 
trial, and School 
laboratories—wher- 
ever resistance must 
be varied in accu- 
rately-calibrated 
steps. Stock models 
are available with 
from 1 to 6 decades 
and with total re- 
sistances as low as 
0.1 ohm or as high 
as 11.1111 meg- 


PRECISION 
INSTRUMENTS 


£ 


<.. 


— 


Wheatstone Accuracy 
and Flexibility 
plus 


PERCENT LIMIT BRIDGE 


CONVENIENCE 


Here is a new Shallcross instru- 
ment for really fast and accurate 
(0.05%) GO, NO-GO compara- 
tive resistance measurements. The 
model 6320 Wheatstone Limit 
Bridge features a range of 0.1 ohm 
to 111.11 megohms adjustable in 
steps of 0.1 ohm and individual 
Plus and Minus percentage selec- 
tors covering 0.05% to 20% in 
9 steps. 


SHALLCROSS 
ANUFACTURING COMPANY 


Collingdale, Penna. 
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pected to be a more sensitive de- 
tector than the “rectangular tube.” 
This proved to be the case. 
As a final refinement, the 
trode material would be expected 
materially to affect the number of 
electrons 


elec- 


because of secondary 
emission from the cathode by posi- 
tive ion bombardment. Tests with 
the test bulb, whose electrodes were 
coated with oxides of barium and 
strontium, proved this to be true. 

The best most convenient of 
the possible positions for locating 
the cylindrical tube was with the 
electrodes the 
broad dimension of the waveguide 
cross-section with the plane of the 
electrodes parallel to the direction of 
the electric field intensity vector. 
This was a fortunate result since by 
this means it makes little difference 
as to the particular modes of trans- 
mission through the waveguide. Re- 
gardless of the distribution of the 
intensities across the broad dimen- 


and 


extending across 


sion, the electrodes were thus auto- 
matically covering the peaks. 

The gaseous discharge is particu- 
larly rugged and not subject to burn- 
outs, as is frequently the case with 
crystal detectors 


Other Applications 
Referring to Fig. 6, the fact that 
the vswr varies with 
pressure can be the the 
design of an excellent attenuator. 
Another application of the gas tube 
detector is to use it as a modulator 
for microwave carriers. By this 
means it would appear possible to 
obtain various types of modulation 
of higher powered microwave oscil- 
lators than are presently available 
by means of the klystron tube. 
The gaseous discharge tube makes 
an excellent 
equal or better in sensitivity than 
the present crystal detector. It is 
rugged and its sensitivity may be 
varied by a number of means. 
Consideration of factors influenc- 
ing sensitivity will undoubtedly lead 
to other types of 
greater sensitivity 


signal-to-noise ratio 


variation in 


basis for 


microwave’ detector 


tubes of even 


and improved 

The gaseous discharge tube being 
of relatively large dimensions can be 
so positioned that it overcomes the 
location uncertainty mentioned un- 
der statement of the problem above 

This study of the properties of the 
gaseous discharge tube as a detector 
(and mixer) leads to further inter- 
esting applications as an attenuato! 
and a modulator 


Rev. Mod. Phys., vol. 12 

This paper 
National 
Ill., Oct 


1940 pp 
was first presented 
Electronics Conference 
22-24, 1951 


87-140 
before the 


in Chicago, 


i ee 


‘BIRTCHER 
TUBE CLAMPS 


Hold Tubes in Sockets 
under all Vibration, 
Impact and 
Climatic 
Conditions 


83 


VARIATIONS 
FOR 
STANDARD 
TUBES 


th i. biel! | 
Liebe 


ts 


You can’t shake, pull or rotate a tube 
out of place when it’s secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes 


sub-cha 


glass or metal—chassis or 
ounted 
THERE’S A BIRTCHER TUBE CLAMP 


FOR EVERY STANDARD AND 
MINIATURE TUBE! 


sSis 


THE BIRTCHER CORPORATION 
4371 Valley Bivd. 
Los Angeles 32, Calif. 
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Features | 


ENGINEERS A CLOSE-UP OF 


You GROW at WEST COAST 
Melpar! ' | ELECTRONIC 
vine nines ean | INDUSTRIES 


organized on a project basis 


not by fun tional sections, with their te ndency to raed and in the advertising page 
narrowness of spe ialization and limitation of pro of this great issue, a vehicle fo 
fessional growth. Here the member of a project unusually effective intra-indus 


group is in close touch with all phases of the proj- try selling—East to West an 
ect—responsible for his own share in his particular Wins 15 Geet 


field but able to see the whole. The engineer in 

charge of the zroup, im tead of being limited to Don’t miss this chance to cap 
expertness in producing one kind of unit to be ientten en telat i - : 

as se mbli d by othe rs, is an executive re sponsible for atze " ig engineering sal | 

ALL phases of the successful completion of the terest in this comprehensive | 

project . study of a region’s growth. Out | 
SENIOR in time for the Western Elec 

tronic Show. | 


e ELECTRONIC ENGINEERS Advertsing forms cose Avg. 1 
e MECHANICAL ENGINEERS CALDWELL - CLEMENTS, INC. | 


480 Lexington Avenue, New York 17, N. Y 


with Research, Development or 
Manufacturing experience in 


e FLIGHT SIMULATORS e Guided Missiles 
e Computers e Microwave Receivers 
e Telemetering . Airborne Radar TEL E TE CH 


e Designers and Draftsmen 


e Test Equipment Design 


Engineers CLOSING 


able to determine methods of test and develop intri- 
cate test equipment to meet requirements. Knowledge DATES 
of microwave or flicht <imulation equipment desirable. 


ng date 


ELECTRONICS for all ads requiring proofs, comp 


Oundry work, key chanae 


Send resume to: 
PERSONNEL DIRECTOR, Dept. T.T. Tst of preceding montt 


MELPAR, INC. 


Subsidiary Westinghouse Air Brake Co. 


only —Nno setting 
- . ° . . . 20th >t precedina month p b 
452 Swann Ave. Alexandria, Virginia ita u 


( incel ations nota epted after ] 
10 Potter Street Cambridge, Mass. 


month 


Caldwell-Clements, Inc. 


480 LEXINGTON AVENUE, NEW YORK 17 


ECHNICAL 
ANUALS 


PLANNED, WRITTEN 
LUSTRATED, PRODUCED 


to commercial or military 
specifications 


LDWELL-CLEMENTS MANUALS CORP. is en- 
sed exclusively in the preparation and pro- 
tion of technical manuals, instruction books, 
ts catalogs, and associated publications to 

specific requirements of industry and 


ernment. 


work is performed by a skilled and ex- 
ienced staff of technical writers, artists, 
aftsmen, and production personnel—all ex- 
rts in the various phases of manual prepa- 
tion. We assume full responsibility, and 
jarantee acceptance of all work as well as 


therence to any presciibed specifications. 


Specialists to the 
Electronic Industries 


though we are equipped to handle writing, 
ustration, and production of manuals in 
iy field of engineering, we have had particu- 
ly wide experience in the creation of 
ctronic-electrical handbooks. Our staff in- 
ydes engineers and technical writers with 
xperience in electronic manufacturing and 
mmunications, radar, fire control, guided 


ssiles, and related fields of activity. 


Estimates Submitted 
Without Obligation 


will gladly survey your requirements and 
bmit estimates of the cost of handling en- 
jobs from planning through delivery of 
anuals, or any desired phase of the work. 
e have the experience and the know-how on 


test Army, Navy & Air Force specifications. 


e Cleared for e 


Classified Work 


/ALDWELL-CLEMENTS 
MANUALS CORP. 


480 Lexington Avenue 
ew York 17 . Plaza 9-7883 
Write, wire or phone us for additional 


information or consultation on 
your requirements. 
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9 AEC TORERS 
oS Mac 
y 


Pyramid Electric Co., North Bergen, 
N. J., manufacturers of capacitors, has 


REPS 


announced the addition of three new 
ist of national 
sales offices. Those named by the com- 
pany were the Mike Roth Sales Co., 
Cleveland, Ohio; Merrill Franklin Co., 
Minneapolis, Minn,; and Theodore Low- 
ell, of St. Louis, Mo 


} 
| 
| 


representatives to its 


JeJUR-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. has 
announced the recent expansion of the 


Ww 


Industrial Division with the appoint- 
ment of the following new manufactur- 
er’s representatives: Irwin I. Aaron & 
Associates, Milwaukee, Wis., covering 
Wisconsin and Minnesota; R. C. Dudek, 
Beverly Hills, Calif., covering Southern 
California; William E. Burgoyne, Chi- 
cago, Ill., covering Illinois and Indiana; 
and E. L. Berman Co., San Francisco, 
Calif., covering Northern California. 
These new representatives will handle 
the complete DeJUR line of industrial 
products: precision potentiometers, pan- 
el instruments, plus the new Continental 
miniature precision connectors, termi- 
nal boards, and stand-off terminals. 


Videon Electronic Corp., Indianapolis, 
Ind. has named three new sales repre- 
sentatives: Mike Roth, state of Ohio; 
R. W. Amos, states of Texas, Oklahoma, 
Arkansas and Louisiana; S. H. Stover, 
western Pennsylvania, state of West 
Virginia and Ashland, Ky 

Electronic Engineering Associates. 
Ltd., field application engineering com- 
pany for Sierra Electronic Laboratories, 
San Carlos, Cal., has appointed The 
Kittleson Co., Los Angeles, to represent 
it in California and Arizona for its 
carrier-type screen gage amplifier, flush 
mounting pressure cell and other elec- 
tronic items. 


DX Radio Products Co., Chicago, II1., 
makers of toroidal coils, deflection 
yokes, ion traps and other products, 
has appointed the John B. Tubergen 
Co., Los Angeles, to represent it in the 
Southern California Area. 


New Headquarters 
for Camera Mart 


Showrooms of Camera Mart, Inc., are 
now located at 1845 Broadway (60th 
St.), New York, N.Y. More than 4,000 
sq. ft. of space are devoted to the dis- 
play of professional motion picture and 
television studio equipment. The new 
line of Camart Products which is fea- 
tured includes large and small camera 
dollies, mike booms, camera blimps, tri- 
pods, optical effects units and prisms. 
Mitchell 16mm and 35mm cameras and 
blimps, film editing machines, and 
Bodde background projection equip- 
ment are available for rental. A com- 
plete repair shop for camera and sound 
equipment is on the premises. 


/ 


FOR ELECTRONIC COMPONENTS 


We offer immediate delivery from our vast 
stock of more than 25,000 items—all 
standard make, carefully inspected and 
fully guaranteed. Our prices are below 
market. 


Always Check Wells’ Stock First! 


Quotations and quantities available will 
be given immediately upon request. 


ADEL CLAMPS 
ANTENNAS 
Insulators, Mast Sections 


BINDING POSTS 


a" = BLOWERS 
\o v/ CABLE ASSEMBLIES 
CHOKES 
COILS 
CONDENSERS 


Oil Filled, Bathtub, Hearing Aid, Transmitting 
Micas, Silver Micas, Ceramic, Variable, Trimmer 
CRYSTALS 
DYNAMOTORS & BRUSHES 
FILTERS 
FUSES & MOUNTINGS 

GENERATORS 
GROUND RODS 
HEADSETS 
IF COILS 
JACKS 
JACK BOXES 
KEYS, Telegraph 
KNOBS 7 
LAMPS 
LORD MOUNTS 
LUGS 
MOTORS & BRUSHES 
PLUGS 
RECTIFIERS 
Selenium, Copper Oxide, Meter, Diode 
RESISTORS—All Types 
SELSYNS 
SOCKETS 
SWITCHES 
Aircraft, Micro, Switchettes, Toggle 
TIMERS 
TUBING—Flexible 
TUNING SHAFTS 
TRANSFORMERS—AIll Types 
VIBRATORS 
WALKIE TALKIES 


Available Now! 


A complete signal corps stock number 
listing of items in our stock. Write for list- 
ing No. SG-200. (For governmentagencies 
and contractors only.) 


Manufacturers and distributors—write for 
Radio-Electronics Catalog No. H 501. 


Write, Wire, Phone Your Requirements 


all phones: SEeley 8-4143 


833 W. CHICAGO AVE., DEPT. T, CHICAGO 22, ILL. 
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where precision 


matters... 


THERMADOR 


Transformers for Television 
... Radar... Aircraft See 
Geophysics... Radio 


You will find Thermador ready, willing 
and fully qualified to handle your trans- 
former requirements. Engineering 
experience and manufacturing know- 
how, developed over a period of 45 
years, form the hard core that makes 
Thermador today’s largest West Coast 
manufacturer of electrical appliances and 
transformers. We would like to work 
with you on your next project involving 
the design and production of transform- 
ers for specific requirements...including 
joint Army-Navy specifications. 


transformers: 


Audio Auto Geophysical 
Driver Filament High-Fidelity Audio 

Input-Output Midget Plug-In 
Plate Power Television 


Tube to Line 


... also Chokes and Reactors 


MANUFACTURING CO. 
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THERMADOR ELECTRICAL 


5110 District Boulevard * Los Angeles 22, Calif. 


a 
~ 


k- BULLETINS 


Forced Air Cooled Radiators 


Red Arrow Electronics, Inc., 422 Alden St., 
Orange, N. J., has published a brochure on 
forced air-cooled radiators for power vacuum 
tubes. The construction of various types of 
radiators for cooling transmitting tubes for 
use as r-f amplifiers and oscillators and 
class B modulators and UHF power triodes 
of the ground grid type for service in TV 
and C W application are described 


Laminac Resins 


American Cyanamid Co., 30 Rockefeller 
Plaza, New York 20, N. Y., has published a 
new technical data booklet entitled ‘‘Cast- 

With Laminac Resins.’’ Laminac Resins 
are liquids which solidify to clear, trans- 
arent solids, with or without the application 
of heat or pressure. They offer high moisture 
resistance, excellent insulation, resistance to 
chemicals and to dislocation of encased com- 
ponents. They also make possible easy and 
rapid production. Requests for copies should 
be made to Plastics and Resins Division 


Terminals 
T. C. Wheaton Co., Millville, N. J., has an- 
nounced that catalog No. W52 is now avail- 


able. In addition to the specifications cover- 

Wheaton's regular line of hermetic 
lead-thru terminals, and suggestions on how 
to use them, Wheaton’s new glass trimmer 
capacitors are introduced. An insert covering 
the specifications on its new WR-8 relay is 
also included with the catalog 


Variable Resistor 


Complete details on 167 types of military 
variable resistors available for immediate 
delivery from stock are given in stock sheet 
No. 162, just released by Chicago Telephone 
Supply Corp., Elkhart, Indiana. Included are 
JAN-R-94 and JAN-R-19 types and non-JAN 
controls. Six key controls are illustrated and 
dimensional drawings of five shaft types are 


ven 


Capacitors 


Capacitors specifications, construction, en- 
neering data, sizes and prices are featured 
four new bulletins published by the Pyra- 
mid Electric Company, 1445 Hudson Boule- 
vard, North Bergen, N. J. Catalog PG-1 lists 
miniature Glasseal capacitor types PGH, 
PGM and PGX. These tubular paper units 
function perfectly at temperatures ranging 
from 55° to 125° C. Catalog IMP-1 de- 


cribes Pyramid’s newest line of molded 
plastic tubular capacitors. ““IMPS” are known 
for their ruggedness, being impervious to 


yisture, and withstanding a temperature 

100° C. Catalog MP-2 gives detailed in- 
formation on ultra-compact metallized pape1 
types. Minimum size and weight and self- 
healing qualities are characteristic of these 
nits. Catalog J-7 is a 32 page compilation 
of paper, electrolytic, oil-paper and metal- 

ed paper capacitors. Complete data on 
eighteen different types is listed. 


Form & Core Fasteners 


\ variety of “Speed Nut” and ‘Speed 
Clip” fasteners, designed to save time and 
expense in the assembly of coil forms and 
tuning cores, is described in bulletin No. 326, 
ssued by Tinnerman Products, Inc., Box 
6688, Dept. 14, Cleveland, Ohio. Spring ten- 
sion principle of fastening is employed 
Fasteners are available for most existing 
varieties of coil forms and core assemblies 
and are adaptable to all types of material 
or thread systems 


Resistors 


A comprehensive 64-page Vitrohm Resistot 
catalog has just been issued by the Ward 
Leonard Electric Co., Mount Vernon, N. Y 
The new catalog (No. 15) fully illustrates 
and describes the company’s complete line 
of Vitrohm power-type wire-wound resistors 
and an extensive variety of made-to-order 
units. Listed are seven distinct stock type 
units and an extensive variety of made-to- 
order types. Resistor ratings range from 5 
to 550 watts while resistance values listed 
are from 0.04 ohm te 1.75 megohms. 
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For more than 25 years 


Kenyon has led the field ii 
producing premium quality 
transformers. These rugged 
units are (1) engineered t 
specific requirements (2 
manufactured for long, 
trouble-free operation (3) meet 
all Army-Navy specifications 


KENYON TRANSFORMERS FOR 


JAN Applications 
¢ Radar 
Broadcast 


e Atomic Energy Equipment 
Special Machinery 

¢ Automatic Controls 

e Experimental Laboratories 


Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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While every precaution is taken to insure accuracy 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation 
of this index 


Precise 
mechanical concentricity 
and 
high electrical accuracy 


No. VC5 (.5 to 5 mmf.) 
Quartz Dielectric 


No. VC11 {1 to 10 mmf.) 
Quartz Dielectric 


No. VC1IG (.5 to 12 mmf.) 
Glass Dielectric 


Piston type 
variable trimmer 
capacitors 


Compare these Outstanding Features 
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JFD Mfg. Co. ' 
Brooklyn 4 
BEnsonhurst 6-9200 


world’s largest manufacturer 
of TV antennas & accessories 
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Magnetic 
Amplifiers 


4 and 
Custom-Built 
TRANSFORMERS 


; The select list of Keystone customers is enough 

< — to convince you that we build quality units and 
BY GUARDIAN “ = only quality units. Let us see your prints and 

— i specifications. Chances are we'll be able to build 

your units at lower cost, yet exceed your ex- 
pectations as to quality and uniformity. No ob- 
ligation to consult our engineering department. 


The superior performance of “air-raid” 
and fire alarm sirens controlled by the 
Guardian Series 220 A.C. Relay, is 
known the world over. The Series 220 


A.C. Relay provides contact combina- Series 220 A.C. FREE—Send us your name, title and 
tions up to S.P.S.T. and is furnished ge tga place to ng our mail- 

" a ee esac “Reape . ° ing lis © receive monthly copies of 
he rmetic ally sealed or with open-type mounting. The Guardian “THE KEYSTONE,” an interesting little 
Series 5 D.C. Relay (with cover) 1s especially adapted to elec- publication which contains only one 
tronic tube plate circuits for photocell operation in bell-ringing, page of advertising. Write us today. 
flood-lighting and coded ticker-tape fire and burglar alarm 


central systems. It has successfully followed 20 contacts per KEYSTONE PRODUCTS CO. 


second for high speed counting, telephone dialing, timing and UNION CITY 6. N. J 
sc ale ; , N. J. 
lighting control. We invite you—write for full details. UNion 6-5400 


GUARDIAN \G) ELECTRIC 


1607-J W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN imoustar 


NEW Flame-retardant plastic laminate 


| . w 
It’s lit... Yay? 


seconds later...It's out aa Sie 


A newly developed Synthane plastic laminate, incorporat- ask P LU G S & 
P-506-CE—Plug with Cap S . C K E TS 


500 SERIES 


ing a flame retardant, is now available. It is self-extinguish- 


ing and free from afterglow. It provides increased safety for 
electronic equipment, television printed circuits, aviation 
and electrical components. The flame retardant property, 
available in any of our standard grades, has no adverse 


Proven Quality! 


effect on Synthane’s other properties, such as ease of 
machining and punching, mechanical strength, density, 
and dielectric characteristics. Sheets, rods, tubes and 


For 5,000 Volts, 25 Amperes 


. _ §-506-DB per Contact Alterable by cir- 
thane at a slight increase in cost. For complete information Socket with deep Bracket cuit Characteristics. 
clip and mail the coupon today. No obligation, of course. 


fabricated parts are obtainable in flame-retardant Syn- 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
eS SS ae a ee ane ave 4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 


: leakage path from terminal, and terminal to ground. Caps and 
eet f | SYNT HAN E CORPORATI ON brackets, steel parkerized (rust-proofed). Plug and socket blocks 
anutacturers 0 l 12 River Road, Oaks, Pennsylvania interchangeable in caps and brackets. Terminal connections most 
i i i Gentlemen: . © ° ° 

| laminated plastics | am — scsi lea iis | accessible. Cap insulated with canvas bakelite. 

| SHEETS retardant Synthane laminated plastics. Write for Jones BULLETIN 500 for full details on line, 

| RODS + TUBES — amen ee 

; | , 

| - Firm Name snscitillaiipiiateaable 

| MOLDED-LAMINATED | Firm No re Howard B. Jones Division 
MOLDED-MACERATED | Ce ee aan ; CINCH MANUFACTURING CORPORATION 

| FABRICATED PARTS | . CHIC 

1 City Zone State St BSIDIARY OF UNI 
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this new set of 


PYRAMID 
CAPACITOR 


catalogs! 


CATALOG IMP-1 describes Pyramid’s new line 
of molded plastic tubular capacitors. “IMPS” 
are rugged - impervious tO moisture and 


withstand a temperature of 100° C. 


CATALOG MP-2 gives detailed information on 
ultra-compact metallized paper capacitors, 
Minimum size and weight, and self-healing 


qualities are characteristics of these units. 


CATALOG PG-1 lists miniature Glasseal capa- 


citors. These tubular units perform at tempera- 


tures ranging from CC. ta +125° ¢. 


CATALOG J-7 is a 32-page compilation of 
paper, electrolytic, oil-paper and metallized 
paper capacitors. Complete data on eighteen 
different types, including construction varia- 


tions, sizes and prices are listed. 


Free copies of these colorful, attractive publications 


are available on letterhead request to Dept, T1 


_ ELECTRIC COMPANY 
1445 Hudson mies > ora Ie ~— 
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APPLICATIONS 


in audio and radio 
fields up to 175 Mc 


The most widely accepted. beam power tubes 


Frew tubes have won such wide popular- 
ity in so short atime asthe RCA-developed 
6146 and 6159 beam power tubes. Both 
types are extremely versatile as to appli- 
cation, and offer considerable latitude in 
circuit design because of their ability to 
operate efficiently over a wide range of 
plate voltages and frequencies. Low in 
cost, compact, and unusually rugged, 
these types are particularly suited to VHF 
transmitter designs for fixed and mobile 
services. 

The RCA-6146, with a 6.3-volt heater, 
is designed for general service. The RCA- 
6159, with a 26.5-volt heater, is intended 


in the field 


tor use in VHF aircraft transmitters. In 
all other respects, the two tubes are 
identical. 

Because of their high power sensitivity 
and low plate-voltage requirements, the 
RCA-6146 and 6159 permit compact, 
economical designs without a sacrifice in 
efficiency. A single tube as unmodulated 
Class C rf power amplifier will deliver an 
output of 69 watts up to 60 Mc with a 
plate supply of 600 volts ... and 35 watts 
output at 175 Mc with a plate supply of 
400 volts. A pair operated Class ABi will 


provide an audio output of 120 watts... 
in Class AB2, 130 watts. A pair of either 
type triode connected will deliver an out- 
put of 19 watts with a total harmonic 
distortion of 4.6%. 


For complete technical dataonthe RCA- 
6146 and RCA-6159, write RCA, Com- 
mercial Engineering, Section 57HR, Har- 
rison, N. J., or your nearest Field Office. 


FIELD OFFICES: (East) Humboldt 5-3900, 415 S. 5th 
St., Harrison, N. J. (Midwest) Whitehall 4-2900, 
589 E. Illinois St., Chicago, Ill. (West) Madison 
9-3671, 420 S. San Pedro St., Los Angeles, Calif. 


NHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


(PP) RADIO CORPORATION of AMERICA 


ELECTRON TUBES 


HARRISON, M.J.  MK.® 


